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ABSTRACT 
Bile chemistry constituents were estimated in Khartoum. The local bovine 
bile contained 148 mEq/l of sodium, 4.6 mEq/l of potassium, 8.4 mEq/l of 
calcium, 3.3 mEq/l of phosphorus, 25mg/l of cholesterol, 5.6 mg/l of billirubin, 
38 mg/l of urea, 0.52 mg/l of albumin, 1.5 mg/l of total proteins, 132.6 i.u./ l of 
ALP activities and 17.0 i.u./l of GOT activities.   
The local ovine bile contained 148 mEq/l of sodium, 8.3 mEq/l of 
potassium, 9.3 mEq/l of calcium, 7.9 mEq/l of phosphorus, 46mg/l of cholesterol, 
6.99 mg/l of billirubin, 55 mg/l of urea, 0.82 mg/l of albumin, 1.5 mg/l of total 
proteins, 86 i.u./ l of ALP activities and 10.0 i.u./l of GOT activities.      
Ox bile was screened for pharmacologic activities. Three isolated tissues 
were subjected to these screenings: the rabbit intestine and the rat aorta and 
uterus. 0.5µl/ml of bile relaxed rabbit intestinal contractions by 64.9%. 1.0µl/ml 
of bile relaxed rabbit intestinal contractions by 78.4%. 2.0µl/ml of bile relaxed 
rabbit intestinal contractions by 100%. 0.5µl/ml of bile relaxed rabbit intestinal 
contractions pretreated by 1.25 µg/ml phentolamine plus 1.25 µg/ml propranolol 
by 65.9%. 1.0µl/ml of bile relaxed rabbit intestinal contractions by 2.50 µg/ml 
phentolamine plus 2.50 µg/ml propranolol by 80%.  
1.0µl/ml of bile abolished aortic strip contraction and tone to 1.0µg/ml 
noradrenaline. 0.5µl/ml abolished aortic strip contraction and tone to 1.0µg/ml 
noradrenaline. 0.25µl/ml abolished aortic strip contraction to 1.0µg/ml 
noradrenaline residual tones were recorded every .3 – 4 seconds.    
2, 1 and 0.5µl/ml of bile abolished aortic strip contractions and tone to 
0.12µg/ml noradrenaline. 2, 1 and 0.5µl/ml of bile abolished aortic strip 
contractions and tone to 0.16µg/ml noradrenaline. 1 µl/ml of bile abolished aortic 
strip contractions to 0.2µg/ml noradrenaline and 0.2µg/ml adrenaline, residual 
tone persisted. 
2µl/ml relaxed uterine contractions by 52.6%. 4µl/ml relaxed uterine 
contractions by 42%. 6µl/ml relaxed uterine contractions by 46.4%. 8µl/ml 
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relaxed uterine contractions by 48.95%. 10µl/ml relaxed uterine contractions by 
51.5%. 12µl/ml relaxed uterine contractions by 72.2%. 16µl/ml relaxed uterine 
contractions by 62.5%. 20µl/ml relaxed uterine contractions by 62.5%. 40µl/ml 
relaxed uterine contractions by 75%.    
Statistical verification for uterine relaxations to bile determined significant 
individual variations in these responses.  
Antimicrobial actions of ox bile were tested on standard pathogenic 
bacteria. These included Staphyllococcus albus, Proteus spp., Bacillus Gm+ve 
spp, Staphyllococcus aureus, Escherichia coli, Klebsiella spp., Pseudomonas 
aeruginosa, Corynebacterium pseudotuberculosis, Escherichia vulneris, Bacillus 
subtilis (Chemotherapeutic sensitive), Staphyllococcus saprophyticus; 
Enterobacter spp.; Micrococcus variant; Staphyllococcus albus yellow-pigment 
contaminant; Staphyllococcus epidermidis.  
Whole ox bile was bacteristatic to all the microorganisms. 33% of ox bile 
was bacteristatic to Coryrebacterium pseudtuberculosis, Micrococcus variant, 
Staphyllococcus albus, and Staphyllococcus saprophyticus.  
33% of ox bile partially inhibited the growth of Micrococcus luteus , 
Bacillus subtilis, Enterobacter spp, Staphyllococcus epidermidis, Staphyllococcus 
albus, Proteus spp., Bacillus spp., Staphyllococcus aureus, Klebsiella spp., 
Pseudomonas spp, Corynebacterium spp.   
Escherichia vulneris  and Bacillus subtilis  were not sensitive to 33% of ox 
bile. Escherichia coli exhibited supergrowth in this concentration.  
The minimum inhibitory concentrations were estimated for these 
organisms MIC estimates were 6.25% for Staphyllococcus albus, 
Corynebacterium pseudotuberculosis, Staphyllococcus saprophyticus and 
Micrococcus variant, 50% for Escherichia coli, Pseudomonas spp. and Klebsiella 
spp., and 100% for Staphyllococcus albus, Escherichia vulneris, Staphyllococcus 
aureus, Proteus spp.  and Bacillus spp.   
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 ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
ﻣﻦ ﻣﺤﺘﻮى اﻟﺼﻔﺮاء ﻓﻲ اﻟﺒﻘﺮ اﻟﻤﺤﻠﻲ آﺎن . ﺗﻢ ﻗﻴﺎس اﻟﻤﺤﺘﻮﻳﺎت اﻟﻜﻴﻤﻴﺎﺋﻴﺔ ﻟﻠﺼﻔﺮاء ﻓﻲ اﻟﺨﺮﻃﻮم 
، ﻟﺘﺮ/ ﻣﻠﻲ ﻣﻜﺎﻓﺊ 4.8ﻟﺘﺮ، اﻟﻜﺎﻟﺴﻴﻮم / ﻣﻠﻲ ﻣﻜﺎﻓﺊ 6.4ﻟﺘﺮ، اﻟﺒﻮﺗﺎﺳﻴﻮم / ﻣﻜﺎﻓﺊ  ﻣﻠﻲ841اﻟﺼﻮدﻳﻮم 
 83ﻟﺘﺮ، اﻟﻴﻮرﻳﺎ / ﻣﻠﻴﺠﺮام6.5وﺑﻦ ﻟﺘﺮ، اﻟﺒﻴﻠﻴﺮ/ ﻣﻠﻴﺠﺮام52ﻟﺘﺮ، اﻟﻜﻮﻟﻴﺴﺘﻴﺮول / ﻣﻠﻲ ﻣﻜﺎﻓﺊ 3.3اﻟﻔﻮﺳﻔﻮر 
ﻟﺘﺮ، ﻧﺸﺎط إﻧﺰﻳﻤﺎت اﻟﻔﻮﺳﻔﺘﻴﺰ / ﻣﻠﻴﺠﺮام5.1ﻟﺘﺮ، اﻟﺒﺮوﺗﻴﻦ اﻟﻜﻠﻲ / ﻣﻠﻴﺠﺮام25.0ﻟﺘﺮ، اﻷﻟﺒﻴﻮﻣﻴﻦ /ﻣﻠﻴﺠﺮام
  . ﻟﺘﺮ/ وﺣﺪة دوﻟﻴﺔ71ﻟﺘﺮ وﻧﺸﺎط إﻧﺰﻳﻢ اﻟﻘﻠﻮﺗﺎﻣﻴﺖ أوآﺴﺎﻟﻮ أﺳﺘﻴﺖ ﺗﺮاﻧﺴﻔﻴﺮﻳﺰ / وﺣﺪة دوﻟﻴﺔ6.231اﻟﻘﻠﻮﻳﺔ 
 3.8ﻟﺘﺮ، اﻟﺒﻮﺗﺎﺳﻴﻮم / ﻣﻠﻲ ﻣﻜﺎﻓﺊ 841ﺤﻠﻲ ﻣﻦ اﻟﺼﻮدﻳﻮم آﺎن ﻣﺤﺘﻮى اﻟﺼﻔﺮاء ﻓﻲ اﻟﻀﺄن اﻟﻤ
 64ﻟﺘﺮ، اﻟﻜﻮﻟﻴﺴﺘﻴﺮول / ﻣﻠﻲ ﻣﻜﺎﻓﺊ 9.7ﻟﺘﺮ، اﻟﻔﻮﺳﻔﻮر / ﻣﻠﻲ ﻣﻜﺎﻓﺊ 3.9ﻟﺘﺮ، اﻟﻜﺎﻟﺴﻴﻮم /ﻣﻠﻲ ﻣﻜﺎﻓﺊ 
ﻟﺘﺮ، / ﻣﻠﻴﺠﺮام28.0ﻟﺘﺮ، اﻷﻟﺒﻴﻮﻣﻴﻦ / ﻣﻠﻴﺠﺮام55ﻟﺘﺮ، اﻟﻴﻮرﻳﺎ / ﻣﻠﻴﺠﺮام99.6ﻟﺘﺮ، اﻟﺒﻴﻠﻴﺮوﺑﻦ /ﻣﻠﻴﺠﺮام
ﻟﺘﺮ وﻧﺸﺎط إﻧﺰﻳﻢ / وﺣﺪة دوﻟﻴﺔ68ﻟﺘﺮ، ﻧﺸﺎط إﻧﺰﻳﻤﺎت اﻟﻔﻮﺳﻔﺘﻴﺰ اﻟﻘﻠﻮﻳﺔ /ﻣﻠﻴﺠﺮام 5.1اﻟﺒﺮوﺗﻴﻦ اﻟﻜﻠﻲ 
  .ﻟﺘﺮ/ وﺣﺪة دوﻟﻴﺔ01اﻟﻘﻠﻮﺗﺎﻣﻴﺖ أوآﺴﺎﻟﻮ أﺳﺘﻴﺖ ﺗﺮاﻧﺴﻔﻴﺮﻳﺰ 
أﻣﻌﺎء : ﻋﺮﺿﺖ ﺛﻼﺛﺔ أﻧﺴﺠﺔ ﻣﻌﺰوﻟﺔ ﻟﻬﺬﻩ اﻟﻨﺸﺎﻃﺎت. ﻠﺼﻔﺮاء ﻣﻦ اﻟﺒﻘﺮاﻟﻨﺸﺎﻃﺎت اﻟﺪواﺋﻴﺔ ﻟﺗﻢ ﻗﻴﺎس 
ﺑﻨﺴﺒﺔ اﻟﻤﻌﺰول  ﺗﻘﻠﺼﺎت أﻣﻌﺎء اﻷرﻧﺐ ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء/ﺮوﻟﺘﺮ ﻣﺎﻳﻜ5.0ﺛﺒﻂ . وأورﻃﻲ ورﺣﻢ اﻟﻔﺄراﻷرﻧﺐ 
 0.2ﺛﺒﻂ %. 4.876ﺑﻨﺴﺒﺔ اﻟﻤﻌﺰول ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء ﺗﻘﻠﺼﺎت أﻣﻌﺎء اﻷرﻧﺐ / ﻣﺎﻳﻜﺮوﻟﺘﺮ0.1ﺛﺒﻂ %. 9.46
  %. 001ﺑﻨﺴﺒﺔ اﻟﻤﻌﺰول ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء ﺗﻘﻠﺼﺎت أﻣﻌﺎء اﻷرﻧﺐ /ﻣﺎﻳﻜﺮوﻟﺘﺮ
اﻟﺘﻲ ﺗﻤﺖ ﻣﻌﺎﻣﻠﺘﻬﺎ ﻣﺴﺒﻘًﺎ اﻟﻤﻌﺰول رﻧﺐ ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء ﺗﻘﻠﺼﺎت أﻣﻌﺎء اﻷ/ ﻣﺎﻳﻜﺮوﻟﺘﺮ5.0ﺛﺒﻂ 
 1ﺛﺒﻂ . %9.56ﺑﻨﺴﺒﺔ ﻣﻞ ﺑﺮوﺑﺮاﻧﻮﻟﻮل / ﻣﺎﻳﻜﺮوﺟﺮام5.1+ ﻓﻴﻨﺘﻮل أﻣﻴﻦ ﻣﻞ / ﻣﺎﻳﻜﺮوﺟﺮام52.1ب
ﻣﻞ / ﻣﺎﻳﻜﺮوﺟﺮام5.2اﻟﺘﻲ ﺗﻤﺖ ﻣﻌﺎﻣﻠﺘﻬﺎ ﻣﺴﺒﻘًﺎ ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء ﺗﻘﻠﺼﺎت أﻣﻌﺎء اﻷرﻧﺐ اﻟﻤﻌﺰول /ﻣﺎﻳﻜﺮوﻟﺘﺮ
  %.08ﻮل ﺑﻨﺴﺒﺔ ﻣﻞ ﺑﺮوﺑﺮاﻧﻮﻟ/ ﻣﺎﻳﻜﺮوﺟﺮام5.2+ ﻓﻴﻨﺘﻮل أﻣﻴﻦ 
 1ﺗﺠﺎﻩ أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﻓﻲ ﺄﺛﻴﺮات اﻹﻧﻘﺒﺎﺿﻴﺔ ﺘاﻟﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ1ﺛﺒﻂ 
ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء اﻟﺘﺄﺛﻴﺮات اﻹﻧﻘﺒﺎﺿﻴﺔ ﻓﻲ / ﻣﺎﻳﻜﺮوﻟﺘﺮ5.0ﺛﺒﻂ  . آﻠﻴًﺎﻣﻞ ﻣﻦ اﻟﻨﻮرأدرﻳﻨﺎﻟﻴﻦ/ﻣﺎﻳﻜﺮوﺟﺮام
ﻣﻞ ﻣﻦ /ﻣﺎﻳﻜﺮوﻟﺘﺮ 52.0ﺛﺒﻂ . ﻣﻞ ﻣﻦ اﻟﻨﻮرأدرﻳﻨﺎﻟﻴﻦ آﻠﻴًﺎ/ ﻣﺎﻳﻜﺮوﺟﺮام1أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﺗﺠﺎﻩ 
ﻓﻴﻤﺎ  ﻣﻞ ﻣﻦ اﻟﻨﻮرأدرﻳﻨﺎﻟﻴﻦ/ ﻣﺎﻳﻜﺮوﺟﺮام1اﻟﺼﻔﺮاء اﻟﺘﺄﺛﻴﺮات اﻹﻧﻘﺒﺎﺿﻴﺔ ﻓﻲ أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﺗﺠﺎﻩ 
  . ﺛﻮاﻧﻲ4 – 3ﺗﻘﻠﺼﺎت ﺛﺎﻧﻮﻳﺔ آﻞ ﺑﻘﻴﺖ 
ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء اﻟﺘﺄﺛﻴﺮات اﻹﻧﻘﺒﺎﺿﻴﺔ ﻓﻲ أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﺗﺠﺎﻩ / ﻣﺎﻳﻜﺮوﻟﺘﺮ5.0 و1، 2ﺛﺒﻂ 
ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء اﻟﺘﺄﺛﻴﺮات / ﻣﺎﻳﻜﺮوﻟﺘﺮ5.0 و1، 2ﺛﺒﻂ . ﻣﻞ ﻣﻦ اﻟﻨﻮرأدرﻳﻨﺎﻟﻴﻦ/ام ﻣﺎﻳﻜﺮوﺟﺮ21.0
ﻣﻞ / ﻣﺎﻳﻜﺮوﻟﺘﺮ1ﺛﺒﻂ . ﻣﻞ ﻣﻦ اﻟﻨﻮرأدرﻳﻨﺎﻟﻴﻦ/ ﻣﺎﻳﻜﺮوﺟﺮام61.0اﻹﻧﻘﺒﺎﺿﻴﺔ ﻓﻲ أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﺗﺠﺎﻩ 
 درﻳﻨﺎﻟﻴﻦﻣﻞ ﻣﻦ اﻟﻨﻮرأ/ ﻣﺎﻳﻜﺮوﺟﺮام2.0ﻣﻦ اﻟﺼﻔﺮاء اﻟﺘﺄﺛﻴﺮات اﻹﻧﻘﺒﺎﺿﻴﺔ ﻓﻲ أورﻃﻲ اﻟﻔﺄر اﻟﻤﻌﺰول ﺗﺠﺎﻩ 
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   .ﻣﻞ ﻣﻦ اﻷدرﻳﻨﺎﻟﻴﻦ/ ﻣﺎﻳﻜﺮوﺟﺮام2.0+ 
 4هﺪأت %. 6.25ﺑﻨﺴﺒﺔ اﻟﻔﺄر اﻟﻤﻌﺰول رﺣﻢ  ﺎتﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء إﻧﻘﺒﺎﺿ/ ﻣﺎﻳﻜﺮوﻟﺘﺮ2هﺪأت 
ﻣﻞ ﻣﻦ / ﻣﺎﻳﻜﺮوﻟﺘﺮ6هﺪأت %.  24ﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء إﻧﻘﺒﺎﺿﺎت رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ /ﻣﺎﻳﻜﺮوﻟﺘﺮ
 اﻧﻘﺒﺎﺿﺎتﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ8هﺪأت . %4.64 رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ اﻧﻘﺒﺎﺿﺎتاﻟﺼﻔﺮاء 
 رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول اﻧﻘﺒﺎﺿﺎتﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ01هﺪأت %.  59.84رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ 
هﺪأت %. 2.27 رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ اﻧﻘﺒﺎﺿﺎتﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ21هﺪأت %. 5.15ﺑﻨﺴﺒﺔ 
ﻣﻞ ﻣﻦ / ﻣﺎﻳﻜﺮوﻟﺘﺮ02هﺪأت %. 5.26 رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ ﺿﺎتاﻧﻘﺒﺎﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ61
 اﻧﻘﺒﺎﺿﺎتﻣﻞ ﻣﻦ اﻟﺼﻔﺮاء / ﻣﺎﻳﻜﺮوﻟﺘﺮ04هﺪأت  و%5.26 رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ اﻧﻘﺒﺎﺿﺎتاﻟﺼﻔﺮاء 
  %.  57رﺣﻢ اﻟﻔﺄر اﻟﻤﻌﺰول ﺑﻨﺴﺒﺔ 
  . ان اﻟﻤﻌﺰوﻟﺔﻷرﺣﺎم اﻟﻔﺌﺮ اﻟﻔﺮدﻳﺔ اﻻﺳﺘﺠﺎﺑﺎتﻓﺮوﻗﺎت ﻣﻌﻨﻮﻳﺔ ﻓﻲ وﺟﻮد اﻟﺪراﺳﺔ اﻹﺣﺼﺎﺋﻴﺔ ﺛﺒﺘﺖ أ
ﺷﻤﻠﺖ . ضﻗﻴﺲ اﻷﺛﺮ اﻟﻤﻀﺎد ﻟﻠﻤﻴﻜﺮوﺑﺎت ﻓﻲ اﻟﺼﻔﺮاء ﻋﻠﻰ ﺑﻜﺘﺮﻳﺎ ﻗﻴﺎﺳﻴﺔ ﻣﺴﺒﺒﺔ ﻟﻸﻣﺮا
ﺸﺮﻳﺸﻴﺎ ﻳﺑﺎﺳﻴﻠﺲ، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أورﻳﺲ، اﻹﻣﺎﻳﻜﺮوآﻮآﺲ ﻟﻮﺗﻴﻮس ، ﺑﺮوﺗﻴﻮس، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ
ﻳﺸﻴﺎ ﻓﺎﻟﻨﻴﺮس، ﻮارﻳﻨﻲ ﺑﺎآﺘﺮﻳﻮم ﺳﻴﺪوﺗﻴﻮﺑﺮآﻮﻟﻮزﻳﺲ، إﻳﺸﺮﺎ، آﺳاﻟﻘﻮﻟﻮﻧﻴﺔ، آﻠﻴﺒﺴﻴﻠﻼ، ﺳﻴﺪوﻣﻮﻧﺎس أرﻳﻘﻮﻧﻮ
ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ ، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ ﺳﺎﺑﺮوﻓﻴﺘﻜﺲ، إﻧﺘﻴﺮوﺑﺎآﺘﺮ، ﻣﺎﻳﻜﺮوآﻮآﺲ ﻓﻴﺮﻳﻨﺖ، ﺑﺎﺳﻴﻠﺲ ﺳﺒﺘﻠﻴﺲ
   .وﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ إﺑﻴﺪﻳﺮﻣﻴﺪسﺻﻔﺮاء اﻟﺼﺒﻐﺔ 
ﻣﻦ اﻟﺼﻔﺮاء آﻠﻴًﺎ % 33أوﻗﻒ اﻟﻤﺤﻠﻮل اﻟﻤﺤﺘﻮى ﻋﻠﻰ . أوﻗﻔﺖ اﻟﺼﻔﺮاء ﻧﻤﻮ آﻞ هﺬﻩ اﻟﻤﻴﻜﺮوﺑﺎت
ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ وﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ ﻟﻮزﻳﺲ، ﻣﺎﻳﻜﺮوآﻮآﺲ ﻓﻴﺮﻳﻨﺖ، آﻮارﻳﻨﻲ ﺑﺎآﺘﺮﻳﻮم ﺳﻴﺪوﺗﻴﻮﺑﺮآﻮﻧﻤﻮ 
     .ﺳﺎﺑﺮوﻓﻴﺘﻜﺲ
ﻣﺎﻳﻜﺮوآﻮآﺲ ﻟﻮﺗﻴﻮس، ﺑﺎﺳﻴﻠﺲ ﺟﺰﺋﻴًﺎ ﻧﻤﻮ ﻣﻦ اﻟﺼﻔﺮاء % 33أوﻗﻒ اﻟﻤﺤﻠﻮل اﻟﻤﺤﺘﻮى ﻋﻠﻰ 
، إﻧﺘﻴﺮوﺑﺎآﺘﺮ، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ إﺑﻴﺪﻳﺮﻣﻴﺪس، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ، ﺑﺮوﺗﻴﻮس، ﺑﺎﺳﻴﻠﺲ، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ ﺳﺒﺘﻠﻴﺲ
   .  ﺳﻴﺪوﻣﻮﻧﺎس وآﻮارﻳﻨﻲ ﺑﺎآﺘﺮﻳﻮم ، آﻠﻴﺒﺴﻴﻠﻼأورﻳﺲ،
. ﻣﻦ اﻟﺼﻔﺮاء% 33ﻟﻢ ﻳﺘﺄﺛﺮ ﻧﻤﻮهﻤﺎ ﺑﺎﻟﻤﺤﻠﻮل اﻟﻤﺤﺘﻮى ﻋﻠﻰ  وﺑﺎﺳﻴﻠﺲ ﺳﺒﺘﻠﻴﺲﻓﺎﻟﻨﻴﺮﻳﺲ إﻳﺸﺮﻳﺸﻴﺎ 
  .  ﻧﻤﻮًا ﻋﺎﻟﻴًﺎ ﻓﻲ هﺬا اﻟﺘﺮآﻴﺰاﻹﻳﺸﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔﻓﻴﻤﺎ أﻇﻬﺮت 
ﺠﺎﻩ ﺗ% 52.6آﺎن . ﻟﻠﺼﻔﺮاء ﺗﺠﺎﻩ هﺬﻩ اﻟﻤﻴﻜﺮوﺑﺎت CIMﺗﻢ ﻗﻴﺎس اﻟﺘﺮآﻴﺰ اﻟﻤﺜﺒﻂ اﻷدﻧﻰ 
 ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ ﺳﺎﺑﺮوﻓﻴﺘﻜﺲ وﻣﺎﻳﻜﺮوآﻮآﺲ ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ، آﻮارﻳﻨﻲ ﺑﺎآﺘﺮﻳﻮم ﺳﻴﺪوﺗﻴﻮﺑﺮآﻮﻟﻮزﻳﺲ،
 ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أﻟﺒﺲ،ﺗﺠﺎﻩ % 001 وآﺎن  اﻹﻳﺸﺮﻳﺸﻴﺎ اﻟﻘﻮﻟﻮﻧﻴﺔ، ﺳﻴﺪوﻣﻮﻧﺎس وآﻠﻴﺒﺴﻴﻠﻼﻓﻲ% 05ﻓﻴﺮﻳﻨﺖ، 
  .  ﺑﺮوﺗﻴﻮس وﺑﺎﺳﻴﻠﺲإﻳﺸﺮﻳﺸﻴﺎ ﻓﺎﻟﻨﻴﺮس، ﺳﺘﺎﻓﻴﻠﻮآﻮآﺲ أورﻳﺲ،
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CHAPTER ONE  
LITERATURE REVIEW  
1.1. Bile chemistry & physiology:  
 Whipple (1922) stated that in contrast to bilirubin and cholesterol that 
are present in bile as substances in process of excretion, the bile salts are 
specific secretion of the liver that share closely related chemical & physical 
properties responsible for most of the pharmacodynamics of bile in the 
alimentary tract.  
Forsgren (1928) stated that numerous investigators concluded that 
some reciprocal relation exists between glycogen deposition, the ingestion 
of carbohydrates and starvation and bile salt formation on the other hand. 
Wittkower (1928) made the observation that the rate of bile secretion by the 
liver is under circulatory, dietary, chemical & nervous factors and added 
that in patients with external bile fistula sleep and rage depressed bile flow 
while fear or distress stimulated it due to the subtractive stimulatory vagal 
effects from inhibitory sympathetic effects secondary to constriction of 
hepatic vessels.  
Reinhold and Furgoson (1929) estimated the varying solid contents 
of bile as 20–150mg/100cc of cholesterol, 5–15mg of bilirubin and 
concentrations similar to blood plasma of sodium, calcium, magnesium and 
potassium which are present as phosphates, chlorides, bicarbonates, 
carbonates and bile acid sodium, pH estimate being between 7.1 and 7.3.  
Schwiegk (1932), and Doubilet (1937) demonstrated that the 
strongest stimulation to the flow of bile is given by bile itself, the former 
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noted that flow through the hepatic artery to the liver was doubled by the 
intravenous injection of sodium dehydrocholate and that this occurred 
during the increased bile secretion. The later worker studying the rate of 
excretion of bile acids after the oral administration of various substances, 
found the following order of efficiency in producing choleresis : dog bile, 
ox bile, glycocholic acid, cholic acid, deoxycholic acid and dehydrocholic 
acid.  
Bissell and Andrews (1934) estimated the absolute amount of bile 
acids secreted by dogs as 0.02–0.04gm per kilogram per day. Bollman and 
Mann (1936) demonstrated that bile salts fail to appear in the body fluids 
after removal of the liver & that their formation is inhibited by such 
hepatotoxic substances as chloroform & carbon tetrachloride, they 
concluded that liver cells not only manufacture the salts but destroy any 
excess not required for digestive purposes.  
Schoenheimer et al. (1936) failed to influence bile acid synthesis by 
cholesterol feeding and stated that it was not possible to prove that bile 
acids were derived from cholesterol and that the speculation that bile acids 
are synthesized from cholesterol was merely due to the close relationship in 
the structure.  
Horral (1938) determined the concentration difference between 
hepatic & gallbladder bile, their mineral salt composition (parts per 1000) 
being as follows; 
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 Dog Gallbladder Dog fistula Human Fistula 
NaCl 0.015 0.185 0.7168 
K2SO4 0.004 0.022 --- 
Na2SO4 0.050 0.046 0.0450 
Na3PO4 --- --- 0.0150 
Ca3(PO4)2 
Mg2P2O7 
0.080 0.039 0.0030 
Fe2PO4 0.017 0.021 --- 
NaCO3 0.005 0.056 0.0510 
CaCO3 0.019 0.030 0.0100 
MgO 0.009 0.009 -- 
Total 0.199 0.408 ---- 
Cu, trace habitually present.  Fe, trace variable  Zinc, trace often.   Silica, trace often. 
He added that many other substances which are found in blood are 
also present in liver bile, with some exceptions, in almost the same 
concentration. A few that he mentioned were uric acid, urea, nitrogen, 
creatinine, sugar, enzymes such as phosphatase and amylase, the estrous 
hormones, vitamins A, B, C, D and K, minerals and pigments, of which the 
most important is bilirubin, the estimated daily output was between 350 – 
1000cc with an average of about 700cc in man.  
He estimated the concentration of gallbladder bile as ten times that of 
hepatic duct with a pH below 7 & specific gravity of about 1.04. The same 
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author estimated the following values for liver and gallbladder bile in man 
(parts per 1000);   
 Liver bile  Gallbladder  Fistula  
Solids……………………………….  25.40 140.0 18.02 
Water………………….……………  974.60 860.0 981.98 
Mucin*and pigments………….....…  5.15 26.6 1.30 
Bile salts ………………..………… 9.04 70.2  
Taurocholate………………..………  2.18  0.09 
Glycocholate………………..………  6.86  7.51 
Fatty acids and soap……………..…  1.01  0.97 
Cholesterol………………..………… 1.50 1.6 0.45 
Lecithin (phospholipids)………….… 0.65   
Fat……………..………………..…… 0.61 3.2 0.12 
Soluble salts…………………………  7.25   
Insoluble salts………………………  0.21  7.58 
Walters and Snell (1940) stated the following composition of hepatic bile;  
Hepatic bile (as per cent) 
Water……………………………………………………….  97.0 
Bile salts…………………………….………………………  1.0 
Inorganic salts……………………………………………  0.8 
Mucin and pigments…………...……………………… 0.5 
Soaps……………………………..…….……………………  0.15 
Cholesterol…………………………………………………  0.1 
Lecithin………………………………………………………  0.1 
Fats…………………………………..………………………  0.1 
Total solids about  
3 per cent 
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1.1.1. Characteristics of various mammalian bile:  
 Holzbach et al. (1973) estimated values in various mammalian bile 
and comparative gallbladder bile lipid constituents:  
Initial 
Species Sex Weight Age 
C L BS 
Human  Male  
Female  
140-200lb 
100-200lb 
51.2 yr  
52.3yr  
8.0 
7.4 
20.5 
20.4 
71.3 
72.2 
Porcine  Male  
Female 
200lb  
200lb  
4 – 6mo  
4 – 6 mo  
2.2 
2.8 
15.1 
15.0 
82.7 
82.2 
Ovine  Male  
Female 
100lb  
100lb 
12 –18mo  
12–18 mo 
0.5 
0.7 
7.3 
6.0 
92.2 
92.3 
Bovine  Male  
Female 
1000lb  
600lb 
3yr  
2yr  
0.8 
0.7 
5.8 
7.9 
93.4 
91.4 
Canine  Both (pooled)  40 – 60lb  3 – 7 yr  0.5 18.6 80.9 
C: cholesterol    
L: lecithin  
BS: bile salts 
1.1.2. Bile acid composition percent:  
 Duane et al. (1980), investigating human bile, estimated the 
following values; taurocholate 14%, taurochenodeoxycholate 14%, 
taurodeoxycholate 5.3%, glycocholate 28%, glycochenodeoxycholate 28%, 
and glycodeoxycholate 10.7%.  
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1.1.3. Biliary – endocrine – gender interrelationship:  
 In the 23 patients with cholesterol stones studied by (Pockus et al., 
1935) 50 per cent exhibited some relationship between symptoms and 
menstrual function, also in the 128 patients with “mixed stone” in the same 
study a relationship between the menses and symptoms was accurately 
observed in 47 per cent. Rothmann (1941) determined that although 
immediately & during the menses the blood cholesterol concentration drops 
approximately 40 per cent, injections of sex hormones produced an increase 
in the blood cholesterol concentration ranging as high as 100 per cent. 
Experimental injection of follicular hormone produced hyper- 
cholesterolaemia. Furthermore, although the injection of small doses of 
folliculin has no effects on bile secretion in animals with a gallbladder 
fistula, large doses increased the viscosity of the bile and decreased the 
amount of secretion from 30– 40 per cent; the cholesterol content of the bile 
diminished from 15 to 20 per cent; bile acids remained unchanged. This 
worker concluded that there is a general interrelationship between pituitary, 
adrenal and ovarian functions & that the association of hyper thyroidism 
with hypercholesterolaemia is a matter of general knowledge. In a later 
account, (Pockus, 1953), of 280 patients suffering from Basedow’s* disease, 
85 revealed symptoms of cholecystitis & in 27 cholelithiasis was present. 
The author believes that thyrotoxicosis creates all the conditions conducive 
to the development of cholelithiasis, namely, a disturbed cholesterol 
                                                 
* After (Karl A. von Basedow), an enlargement of thyroid gland characterized by hypersecretion 
of thyroid hormone after iodine therapy. Causes increase BMR, insomnia & fine motor tremor.  
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metabolism and dysfunction of the vegetative nervous system resulting in 
dyskinesia of the gallbladder & subsequent stasis.  
 Rassin et al. (1983), and Watkins et al. (1983) observed the naturally 
occurring taurine deficiency in preterm infants. Sturman et al. (1985) 
determined the impairment of postnatal growth rate in kittens due to taurine 
deficiency, this is consistent with a latter report by Morris et al. (1990) 
which included abortion, reduced live births, decreased birth weight, 
decreased neonatal survival and foetal development, foetal hydrocephalus*, 
anencephaly**, kyphosis*** and  limb anomalies, & reduction of auditory 
brain stem evoked potentials indicating hearing loss.  
1.1.4. Diurnal rhythm of bile in man & rat:  
 Duane et al. (1983) utilizing 14C plasma cholesterol input & CO2 
output demonstrated a diurnal rhythm of bile acid synthesis in man 
independent of the synthesis of testosterone, which undergoes little (if any) 
diurnal variation in sexually mature men; the rhythm of bile acid synthesis 
was consistent in part (± 7–9 per cent) with adrenal steroid production 
(particularly so cortisol); bile acid synthesis peaked between 6AM to 12 
noon in contrast to that of rats which peaked 10PM, due to the nocturnal 
nature of this species.    
                                                 
* Hydrocephalus: abnormal CSF accumulation.  
** Anencephaly: congenital absence of the brain.  
*** Kyphosis: an abnormal condition of the vertebral column, increased convexity of the 
curvature of the thoracic spine.  
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1.1.5. Drug actions on bile kinetics:  
 Pockus (1953) stated that agents like histamine, ergotamine, 
morphine (in the dog & not the cat), 33 per cent magnesium sulfate 
solution, benzedrine sulfate and 5 per cent glucose in 0.9 per cent saline 
stimulate bile secretion, adrenaline, epinephrine, epinine and ephedrine 
have variable effects on bile secretion that had been described as 
“diphasic”, acetylcholine, atropine, hyoscine hydrobromide, muscle 
adenosine phosphoric acid, alcohol, papaverine HCl, physostigmine, 
caffeine, luminal sodium, normal saline, 5 per cent glucose solution and 
insulin have no effects on bile secretion while nicotin, morphine (in cats), 
codeine, dilaudid, pantopen, i/v theophylline ethylenediamine, nitrites and 
nitrates (especially inhaled amyl nitrite and sublingual glyceryl nitrate), and 
20 per cent hypertonic saline solution inhibit bile secretion.  
 Erlinger et al. (1970), by measuring clearance of erythritol– 14C in 
rabbits in order to estimate canalicular bile production, determined that 
inhibitors of Na+ - K+ - ATPase mediated sodium transport (ouabain 
injected into the portal vein, ethacrynic acid, and amiloride) decrease bile 
flow and increase bile salt concentration with consistent electrolyte 
alterations; mainly K+ increase.  
 Redinger et al. (1973) demonstrated that Phenobarbital significantly 
enhanced the maximum rate of bile acid synthesis 25–30% in monkeys with 
total bile fistulas; augmented bile acid synthesis & pool size in animals with 
intact enterohepatic circulation despite the fact that the rate of bile salt 
returning to the liver in these animals would have inhibited bile acid 
synthesis in control animals. 
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1.2. Bile Pharmacology: Chemotherapy:   
1.2.1. Bacterial load of bile:  
 Wolfer et al. (1940), having conducted animal experiments, 
demonstrated that the presence of activated pancreatic juice in the bile 
passages in association with bile stasis is productive of cholecystitis. No 
evidence of concomitant bacterial infection was noted.  
 Pockus (1953) stated that, organisms that gain access to the liver 
from the intestinal tract are excreted in bile and survive in the duodenum 
more readily in patients who have an achlorhydria* than in those with 
normal gastric acidity; & that because of an unusual interest in the 
bacteriologic flora of the bile passages, the not recommended cultures of 
bile obtained from the duodenum were occasionally attempted in the study 
of typhoid carrier: and that the most common organisms obtained were 
various strains of Streptococci, colon basilli and Staphyllococci and 
occasionally, Friedlander’s bacilli & Pneumococci. The same author stated 
that in infective enterogenous cholangitis although the most frequent 
organisms recovered included Eschericia coli, Enterococci, and Typhoid 
and Paratyphoid bacilli, Esch. coli had been held responsible for infective 
cholangitis more often than any other organism; & that in haematogenous 
cholangitis (infection deposited via the hepatic artery) the most common 
organisms were Pyogenic cocci, Pneumococci, Friedlanders bacilli & 
Influenza bacilli; and that intestinal bacteria are often merely in transit 
through the liver & biliary tract, their recovery does not always signify that 
they were the primary invading organisms, consistent with a concept termed 
bacteriocholie which had defined the existence of bacteria in the biliary 
                                                 
* HCl deficiency or low level in the stomach.  
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tract in the absence of infection; bacteriocholie is harmless in the absence of 
overwhelming numbers or great virulence of the invading organism or 
decreased resistance of the individual. Chemical changes in the bile causing 
damage to the ductal epithelium or mechanical damage from calcium or 
parasites renders the biliary passages susceptible to these bacteria. Pockus 
(1953) also stated that ascending infection of the bile passage produced the 
So–called “Stone–forming catarrh* of the vesical mucous membrane”; the 
frequent elicitation of the typhoid bacillus harbored in the gallbladder for 
long periods, and precipitating gallstones in patients who had typhoid fever; 
and stated the recovery of Eberthella typhosa from the pus at operation, 
from the centre of a calculus, and from bile drained subsequent to operation.  
1.2.2. Intestinal bacteria is suppressed by bile;  
 Among alimentary pharmacodynamics of bile that included 
activation of fat soluble vitamins A, D, E & K, absorption of iron and 
calcium, mild laxative effect and cholagogic effect, Bollman (1936) stated 
that intestinal putrefaction is inhibited and growth of some of the intestinal 
bacteria is checked by bile salts.  
In a latter account Pockus (1953) stated that the repeated 
demonstration in animals that certain bacteria introduced into the lumen of 
the gallbladder can be recovered from the general circulation & various 
parts of the liver in from two to thirty minutes and, likewise, bacteria 
injected into the blood stream may frequently be recovered in the bile, 
exemplified by the demonstration, in the guinea– pig, that intravenously 
injected Tubercle bacilli appear in the bile within six hours. The report 
endorsed that; while some toxins such as Diphtheria toxin are not 
                                                 
* Inflammation of the mucus membrane.    
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neutralized by the liver and excreted “as– such” into bile, the tetanus toxin 
is detoxified by the liver before entering the bile passages, it was concluded 
that; bile may be considered sterile, but not bactericidal.            
1.2.3. Trails for antimicrobial potential of bile:  
 Kalashinik (1973) demonstrated the bactericidal action of human & 
bovine bile on staphyllococci. Hulitanen (1975) stated the inhibitory effect 
of bile acid on Clostridium botulinum. Tkachuch (1983) stated the 
protection of the antimicrobial activity of Furazolidone by bile acids, he 
demonstrated that the addition of bile acids potentiates the in vitro 
bacteristatic & bactriocidal effect of Furazolidone on staphylococci.  
 Among selected attributes such as antibiotic sensitivity, monensin & 
pH 3.0, the resistance to bile acid has been used to identify & classify lactic 
acid bacteria from gastrointestinal isolates (Garriga et al., 1997).  
 Elsanousi et al. (2004) demonstrated that Staphyllococcus aureus is 
sensitive to deoxycholic acid (DCA) at concentrations of 0.2g/l in vitro; that 
Furazolidone and deoxycholic acid act synergistically in organisms that are 
sensitive to both of them; and that DCA (8.8– 100g/l) antagonizes the 
inhibitory effects of Furazolidone on Escerchia coli, Klebsiella pneumonia 
and Pseudomonas aeruginosa rendering them insensitive to (0.5 – 80mg/l) 
of this agent. These authors determined the following minimum inhibitory 
concentration MIC endpoints of DCA on selected bacterial strains;  
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DCA (mg/ml) E. coli 1 E. coli 2 E. coli 3 
Klebsiella 
pneumoniae 
Pseudomonas 
aeruginosa  
Staphyllococcus 
aureus  
100 + + + + + - 
50 + + + + + - 
25 + + + + + - 
12.25 + + + + + - 
6.125 + + + + + - 
3.065 + + + + + - 
1.531 + + + + + + 
0.765 + + + + + + 
0.382 + + + + + + 
0.191 + + + + + + 
1.3. Bile pharmacology; Pharmacodynamics:  
1.3.1. Systemic effects of bile:  
The proposal that bile salts slow the heart rate by increasing the 
inhibitory action of the vagus had not been substantiated, Crouzon and Le 
Play (1907) were unable to influence the bradycardia of a jaundiced patient 
by the administration of atropine. Buchbinder (1928) studied the heart rate 
in puppies subjected to ligations of the common duct. These animals 
showed an initial bradycardia which then changed to tachycardia. The 
bradycardia was not seen to occur in adult dogs and it was thought that in 
the older animals the nervous system was less sensitive, Buchbinder 
ascribed the bradycardia in the puppies to a specific reflex from the 
distended bile ducts. Thomas (1930) was unable to influence the rate or 
rhythm of a rabbit’s heart by administering glycocholates or taurocholates 
either singly or combined.  
 Lichtman (1931) investigated the accumulation of bile acids in the 
blood due to prolonged obstructive icterus, the sympotoms included the 
occasional accumulation of cholesterol in the skin as xanthelasmatic plaque 
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that had little significance beyond the cosmetic, pruritus & bradyeardia. He 
posed whether the evidence on which it had been concluded that bile salts 
produce pruritus was faulty or incomplete since variations in the sensitivity 
of the sympathetic nervous system explained variations and individual 
susceptibility to the cause of pruritus & that the mechanism responsible for 
the bradycardia was poorly understood.  
 Rowntree (1930) observed; hepatomegaly, assigned to the damming 
back of bile into the liver; no demonstration of splenomegaly; the presence 
in the skin of bilirubin “Rubinikterus” which, with time, when oxidized to 
biliverdin result in the darker “Verdinikterus”; filtering of the direct-
reaching type of bilirubin through the kidney glomeruli & its prompt 
appearance in urine which becomes orange prior to the development of 
cholemic nephrosis, produced by the bile substances which the kidneys are 
forced to excrete, evidence of renal damage consisted of abnormalities of 
the urinary sediment (all cases excreted casts, epithelial cells & leucocytes), 
reduced urea clearance & marked renal insufficiency. However, the author 
stated the disappearance of these signs with the subsiding of bile blood 
accumulation; he concluded enlisting a simultaneous paralleling rise in total 
blood cholesterol and phosphotases.  
 Chabrol et al. (1936) determined that bile salts given intravenously 
disappeared rapidly from the blood, sodium cholate could not be found in 
the blood stream thirty minutes after its injection indicating prompt 
diffusion into, and fixation by, liver and muscle tissue & a likely adsorption 
of  bile  salts by the walls of the blood vessels. These investigators stated 
the quantitative recovery of 90–100 percent of the injected bile salts 
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excreted by the liver into the bile of patients or animals with bile fistulas a 
few hours after injection.  
 Dozzi (1940) characterized cholemic nephrosis with the development 
of coarsely granular and hyaline casts, bile stained renal epithelium & 
deeply bile stained leukocytes in urine, red blood cells and albumin 
relatively uncommon, & an increased diastasuria in little over 50 percent of 
cases.  
 Greene (1940) described the clinical signs of cholangitis– lenta as 
recurrent episodes of chills and fever, generalized aches & pains, a 
progressive anemia, jaundice and hepatomegaly. Gilbert (1942) added that a 
“ball– valve gallstone” gives rise to paroxysms of pain, chills, fever and 
jaundice or any  combination of these, between paraoxysms the patients is 
apyretic and free of distress & even though the complex may endure for 
many months or years the general health is but little impaired.   
 Ravidin (1943) observed that distention or irritation of the biliary 
ducts resulted in decreased coronary blood flow & occasionally produced or 
precipitated an anginal attack.  
Mijerson (1937), working with frogs, concluded that bile salts acted 
on the intracardiac ganglia. Other investigators (Binet and Pertes 1929) were 
able to induce cardiac standstill by bile salt administration. Dumitresco– 
Mante et al. (1937) determined that concentration of bile salts similar to 
those which exist in hepatic bile have little influence on the heart rate, very 
high concentrations of these salts, however, cause direct toxic injury to the 
myocardium. Dumitresco-Mante & his associates suggested that choline 
manufactured in the intestinal wall is able to leak through the damage liver 
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and exert a pronounced systemic effect, including bradycardia & itching, by 
stimulation of the parasympathetic nervous system, & furthermore, that 
there may be insufficient production by the liver of choline esterase 
accumulating both choline & acetylcholine in the blood producing these 
definite systemic effects.  
1.3.2. In vivo; Tissue localized effects of bile: 
1.3.2.1 Bile peritonitis:  
 Buchanan (1918) stated that bile is capable of producing a chemical 
type of peritonitis which, if extensive enough, may result in death. And that 
many of the case reviews dealt not with the ordinary cases which are 
secondary to perforative lesions of the biliary tract, but rather with the far 
less common cases of obscure origin in which there was no apparent 
perforation. Cope (1925) described the symptoms as progressive, spreading 
peritonitis originating in the right upper quadrant of the abdomen to which 
the features of shock with peripheral circulatory collapse were added. The 
course was usually more prolonged & clinical symptoms milder, in cases  
where the bile was sterile, as is usually true in traumatic perforations; the 
same applied to the groups without demonstrable perforation, where the 
feature was rapid accumulation of fluid. He was impressed in this group 
with what has seemed to be temporary remission of symptoms after the 
initial acute onset. Jaundice was present in a small percentage of patients 
but was not a characteristic finding. In cases where the effusion of bile was 
not great there was a tendency for it to become loculated & a fluctuant 
tumor mass could then become palpable in the right hypochondrium which 
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sometimes persisted or suddenly disappeared with a violent recurrence of 
all symptoms.  
 Butkiewicz (1936) having reviewed 113 cases determined that bile 
peritonitis secondary to traumatic perforation of the biliary tract was the 
most promising of all types as regards outcome, provided the operation was 
performed early & that without surgical intervention all cases were 
invariably fatal.  
 Manson and Eginton (1938) stated that the principal mechanism 
whereby bile in the peritoneal cavity appears to exert its injurious and even 
lethal effect is by local irritant action with local plasma loss & resultant 
shock; & that the cholate portion of bile salts, sodium glycocholate and 
sodium taurocholate had been proved to be the important toxic factors in 
whole bile responsible for its irritant effect, he concluded that bacterial 
infection enhances the injurious effects of bile, but infection is only of a 
secondary importance if the bile initially reaching the peritoneal cavity was 
sterile; and that absorption of the bile and the other products of tissue 
destruction probably plays a contributory role in the production of toxic 
effects of a secondary importance.  
1.3.2.2. Bronchial fistula:  
 Rolleston and McNee (1929) stated that the establishment of a 
bronchobiliary fistula occurring as a result of gallstone disease was 
accompanied or followed by an irritating cough with embarrassment to 
respiration or symptoms simulating those of a diaphragmatic or basal 
pleurisy followed by expectoration of large amounts of pure bile, as much 
as 700cc of bile were expectorated during the course of 24 hours in a patient 
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with bronchobiliary fistula, more often merely bile– stained sputum was 
noted. The account concluded that although there had been mention in the 
literature of the expectoration of biliary calculi, the usual physical signs 
characteristic of minimal basal pneumonitis, atelectasis or diaphragmatic 
pleurisy might be noted & that there might be no abnormality detected on 
physical examination other than signs of bronchitis.  
1.3.2.3. Other cases of tissue infiltration by bile:                    
 Pockus (1953) gave an account of five instances of fistulous 
communication between the biliary tract & the kidney pelvis, he observed 
that these fistulas usually occurred between the gallbladder & the right 
kidney, that biliry calculi might have escaped via the urinary tract, that the 
rare occurrence of a gallstone in the pelvis of the right kidney was 
encountered, that the determination of bile in the urine of a patient without 
jaundice but with a history of long– standing biliary tract disease had 
suggested the very remote possibility of this complication, and that mention 
in the literature had included bile fistulous communication to the vagina, 
pericardium (Naynyn, 1896), portal vein and hepatic artery. The review 
concluded that diagnosis was rarely suspected prior to operation since in 
many instances there were no highly suggestive symptoms.  
1.4. The pharmacological effects of bile acid deficiency:  
1.4.1. Genesis of cholelithiasis:  
 Dostal et al. (1933) have shown that in the genesis of cholelithiasis 
the proportion of cholesterol to the bile salts is more significant than the 
actual amount of cholesterol present in bile. They believed that since bile 
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salts are concerned with keeping cholesterol in solution, the mechanism of 
gallstone formation is in the gallbladder & not in the liver & that 
experiments show that when the bile acids are out of solution, cholesterol 
must be precipitated and, further, that precipitation of cholesterol is certain 
to occur whenever any pathologic change produces a significant lowering of 
the bile acid content in the bladder in proportion to cholesterol. These 
workers believed that a reduction in bile salt concentration is of more 
importance in gallstone formation than is an increase in the cholesterol 
content of gallbladder bile. Reinhold et al. (1937) also concluded from their 
studies that a lowered bile salt concentration in the bile leads to a decreased 
solvent action for cholesterol and fatty acids, this is consistent with the 
earlier account given by Pickens et al. (1932) of the average composition of 
gallstones which were as follows: 
 Percent  
Cholesterol  94.00 
Calcium  1.09 
Magnesium  0.09 
Sodium & potassium  0.05 
Carbolic acid anhydride  1.06 
Phosphoric acid anhydride 0.40 
Pigment (by difference) 3.26 
Fatty acids  Trace  
Bile salts  None  
1.4.2. Nutritional deficiencies that offset constitutional changes:  
 Bormann and Rigler (1937) have shown that external drainage of all 
or a large part of biliary secretion may be associated with certain 
constitutional changes. They observed that patients with external bile 
drainage for 1– 3 years had suffered no deleterious effect except for anemia 
offset by avitaminosis & nutritional deficiency, secondary hepatitis was a 
precipitating individual factor. They stated that animal experimentation had 
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supplied ample proof that external biliary fistulas of long duration might be 
associated with calcium deficiency, osteoporosis, avitaminosis including 
deficiencies in the B complex and vitamins E, D and K. Electrolyte 
imbalance and disturbances in water & salt metabolism might likewise 
occur. Signs were reduced by the administration of a potent preparation of 
conjugated bile salts, vitamins, pancreatic substance and the ingestion of 
ample amounts of calcium. They concluded that in those patients for whom 
permanent external drainage is contemplated, and this should be rarely 
necessary, it may be wise to institute the routine of preserving bile obtained 
by external drainage & reintroducing it into the stomach each day through a 
nasal tube.     
1.5. In vitro tissue effects: 
1.5.1. Inhibitory activity of bile acids on colonic absorption in rat and 
man:  
 Mekhjian et al. (1971) reviewed the demonstration that bile acids 
block electrolyte transport in the isolated perfused rat colon. They 
demonstrated, in 20 healthy volunteers, that dihyroxy bile acids induce 
continuous secretion or inhibition of sodium, potassium and water 
absorption, which is reversible; that deoxycholic acid causes consistent 
secretion at 3mM concentration whereas chenodeoxycholic acid dose not 
induce secretion until the concentration was 5mM; that trihydroxycholic 
acid produces no change in absorption at 10mM; inhibition of absorption is 
also induced by mixtures of glycine & taurine conjugated bile acids; while 
sodium & chloride secretion is linearly correlated to water, potassium 
secretion is relatively constant regardless of the volume excreted. These 
 20
workers believe that diarrhea should occur on other disease states that 
produce elevated concentrations of dihydroxy bile acids in the colonic 
lumen. It has been shown that diarrhea in these volunteers responded to the 
oral administration of bile acid– binding resin concomitantly with a striking 
decrease in the concentration of bile acids in the fecal supernate.  
1.5.2. Bile acids induce bulk flow in man:  
 Wingate (1975) summarized his findings that; in the human jejunum, 
ileum and colon, glycine– conjugated dihydroxy bile acids provoke fluid 
secretion when present in low concentration 5–10mM; the unusual 
characteristics of this secretary effect are that (a) it is rapidly reversible 
when the bile acid is removed (b) it is associated with decline in glucose 
absorption (c) the molecular configuration of the bile acid is important in 
that while dihydroxy conjugates provoke excretion, trihydroxy conjugates 
do not; the unique value of the conjugated bile acids as experimental 
substances is that these effects are achieved with very low concentrations 
which only alter the osmotic & ionic differences between lumen and plasma 
by insignificant amounts.  
 The author estimated a diminish in glucose absorption of 25% in vivo 
& 40% in vitro by 5mM glycodeoxycholic, the difference was justified by 
the statement that; it is only too easy to inhibit vital activity in a tissue 
which has a precarious and diminishing hold on life.  
1.5.3. Bile acids provoke bulk flow in the rat:  
 Having performed a series of experiments designed to evaluate the 
mechanism by which bile salts affect colonic ion transport Binder et al. 
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(1973) & Binder (1975) stated the following observations; (1) 2mM 
taurochenodeoxycholic acid (TCDC), but not 2mM taurochdic acid, 
increases intestinal short circuit current Isc, decreases jejunal Na net 
transfer, reduces jejunal Clnet to zero and increases the residual ion flux, 
which probably represents HCO3- secretion. (2) The increase in intestinal 
secretion requires the presence of both HCO3- & Cl-. (3) The findings are 
qualitatively similar to those produced by theophylline and dibutynyl – 
cAMP in the rat colon and by cholera enterotoxin in the rabbit ileum. (4) 
TCDC increases mucosal cyclic AMP levels.  
1.5.4. Pathway of sodium moving from blood to intestinal lumen under 
influence of oxyphenisatin and deoxycholate:  
 Nell et al. (1975) stated that; laxatives of the diphenolic type & 
dihydroxy bile acids do not only inhibit the absorption of water & sodium 
from the intestine but cause a net transfer of fluid and electrolytes into the 
intestinal lumen; the transferred fluid contains sodium & chloride at the 
same concentrations as blood plasma; the main effect of oxyphenisatin, as 
well as deoxycholate, is a massive increase in sodium flux from blood to 
lumen whereas the flux in the opposite direction is almost unaffected. They 
stated that; both oxyphenisatin & especially deoxycholate raise the 
permeability of the colonic mucosa for substances which do not enter living 
cells & that this agrees with the observation that deoxycholate renders the 
colonic mucosa permeable to choline.  
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1.5.5. Activities of raw bile versus bile salts: 
1.5.5.1. Effects of raw bile versus bile salts on intestinal absorption of 
fatty acids:  
 Rampone (1972A) having conducted experiments on the intestinal 
absorption of micellar fatty acid in the rat in vitro stated that; using intestine 
from bile fistula rats, the addition of 1ml of fresh rat bile to the incubation 
mixture reduced the 14C uptake to approximately control levels; the addition 
of 2–3 ml of fresh bile similarly reduced the uptake & increased 14C 
incorporation into the triglycerides of mucosal tissue & serosal fluid; & that 
these responses were not entirely the result of the bile salts contained in 
fresh bile since increasing the taurocholate concentration per se caused 
uptake, esterification and transport all to increase; in the presence of the 
higher taucacholate concentration the addition of fresh bile still caused a 
decrease in 14C uptake. The investigator concluded that raw bile contains 
one or more components other than bile salts which may by important in 
determining these actions & that this hypothetical component must have 
been effective in only trace amounts or was firmly bound the tissue; the 
effects of adding fresh bile were clearly not the same as the effects of 
doubling the bile salt concentration.  
1.5.5.2 Effects of raw bile vs bile salts on intestinal micellar cholesterol 
absorption:  
 Rampone (1972B) investigating cholesterol absorption by rat 
intestine in vitro determined that; as little as 1ml whole bile caused a 
significant reduction in cholesterol uptake; 2 or 3 ml caused a further 
decrease in an opposite response to that obtained by increasing the sodium 
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taurocholate concentration; further evidence bearing on this point was 
obtained utilizing rat bile after first removing most of the bile salts with 
cholestyramine, a significant reduction in cholesterol uptake was achieved 
with as little as 0.25ml bile added to the 25ml micellar incubation fluid; 
apparent maximum inhibition was achieved with 1ml whereas with the 
previous untreated bile maximum inhibition required 2ml. The worker 
concluded that there is a natural component in bile which inhibits 
cholesterol either by physically binding the cholesterol in the medium or by 
suppressing cell function.  
1.5.6. Inhibitory effects on colon by bile acids; 
 Wingate et al. (1973) estimated that dihydroxy bile acids influence 
salt and water transport in the human jejunum but this effect was abolished 
when a polar lipid such as lecithin was present; supporting evidence was 
provided by the demonstration that dihydroxy bile acids inhibit water 
absorption in the canine colon and induce secretion in the human colon; a 
similar secretary phenomenon was observed in the perfused hamster 
jejunum suggesting that these inhibitory actions of dihydroxy bile salts are 
not confined to the colon; deoxycholyl-glycine was the most potent but the 
dose – response relationships were not significantly different.  
1.6. Mechanisms of action of bile:  
1.6.1. Bile salts are surface active molecules on biologic membranes:  
 Mekhjian et al. (1971) stated that bile acid anions are surface active 
molecules, the dihydroxy greater that trihydroxy, and could impair active 
sodium transport by altering enzyme configuration by interfering 
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competitively with the binding phosphates, or by altering lipoprotein 
interactions as cellular membranes; inhibition of sodium transport should 
predictably reduce coupled absorption of chloride & in the absence of 
solute transport & osmotic gradients so generated water; the effect on 
potassium and bicarbonate are less readily defined but may involve the 
effect of solvent drag alteration of the mucosal potential or the mechanism 
of chloride bicarbonate exchange which may be enzyme mediated. The 
author did not exclude an intracellular action although the actions of bile 
acids were not related to their absorption; the effects were reversible; mucus 
secretion from goblet cells was induced by bile acids in the dog, an action 
that may explain potassium secretion from the potassium– rich colon.  
1.6.2. Structure activity relationship & cytotoxicity: 
 Mekhjian et al. (1971) determined an influence of the molecular 
structure of the bile acid nucleus on the magnitude of response to that 
individual acid; that the major fecal bile acids in man are deoxycholic acid 
(from bacterial 7– α dehydroxylation of cholic acid) and lithocholic acid 
(from bacterial 7– α dehydroxylation of chendeoxycholic acid) which, 
whether free or conjugated, is insoluble at body temperature and have a 
potential cytotoxicity.  
1.6.3. Actions can not be explained on pH basis:  
 Rampone (1972A) concluded that the predominant effect was an 
inhibitory action on fatty acid uptake by tissue; the pH change, if any, was 
not sufficient to cause a measurable change in the final micellar solution 
when bile was added, it would be difficult to explain the bile actions 
observed on the basis of a toxic or pH effect.  
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1.6.4. Cellular membrane disruption & surface activity:  
 Wingate et al. (1973) stated that bile acids can disrupt cell 
membranes although the exact time-sequence of events was not ascertained, 
the rapid reversibility of effects suggested the unlikelihood of structural 
damage as was shown in the hamster jejunum; subtle change of membrane 
structure sufficient to alter mucosal permeability was not excluded. The 
investigators believe that; bile acids might influence certain chemical 
mechanisms proposed for iron transport, by activation of adenyl-cyclase 
system or by inhibition of Na, K, activated ATP-ase; bile acids are surface 
active & dihydroxy components possess greater surface activity than do 
trihydroxy components; correlations between physical & pharmacologic 
properties are unjustified until a greater variety of bile acids are tested.  
1.6.5. Physical action on mucosal surface:  
 Wingate (1975) observed that; the experiments in vitro suggest that 
the action of bile acids is a physical effect on the mucosal surface of the 
enterocyte, rendering them leaky, and allowing them to act as a short circuit 
both in bulk flow & electrical activity; a cation which becomes entertained 
in the bulk flow might, under the influence of bile acids, be diverted back to 
the lumen when it was only halfway through the mucosal layer.  
1.6.6. Change in fluid & electrolyte kinetics:  
 Binder (1975) determined that bile salts increase mucosal permeably 
in vivo and increase tissue conductance in vitro and induce changes in fluid 
and electrolyte movement secondary to active anion secretion which is most 
likely controlled by cyclic AMP concentrations.     
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1.6.7. Histological and electrical changes on gastric mucosa afflicted by 
bile salts:  
 Forte et al. (1976) demonstrated that the in vitro exposure of isolated 
bullfrog gastric mucosa preparation serosal-surface to bile salts causes 
definite changes in both histological and electrical characteristics of the 
tissue. 
1.6.8. Mechanism of action on gastric mucosa:  
 Duane et al. (1980) demonstrated that the dissolution of mucosal 
lipids was the apparent mechanism by which bile salts disrupt the gastric 
mucosal barrier & at least a mechanism by which these salts can injure the 
gastric mucosa. They believed that this damage is mediated through the 
detergent action of intralumenal bile salts since the major constituents of 
mucosal membranes are phospholipids & cholesterol which are both readily 
dissolved by bile salt micelles. 
1.6.9. Bile salt stimulation of colonic epithelial proliferation:  
 De Rubertis et al. (1984) stated that bile salts stimulate colonic 
epithelial proliferation despite the actions of bile salts to enhance the 
production of arachidonate & consequent colonic synthesis of prostaglandin 
E2 (PGE2) which suppress the proliferative activity of colonic epithelium. 
They demonstrated actions of intracolonic deoxycholate which increased 
mucosal ornithine decarboxylase activity nine folds with subsequent two to 
three folds increase in thymidine incorporation into DNA of either mucosal 
scrapings or isolated pools of proliferative colonic epithelial cells.  
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1.6.10. Mechanism of action due to taurine component of bile: 
 Taurine was first discovered as a component of ox bile in 1827 
(Joslin, 2004), it has been shown that taurine comprises over 50 per cent of 
the total free amino acid pool of the heart (Jacobsen and Smith, 1968), has a 
positive inotropic effect & lowers blood pressure (Nara and Lovenbrg, 
1978, Bousquet et al., 1981), modulates cellular calcium levels, regulates 
sodium channels, stablizes membranes through Na, K ATPase mechanism 
(Nara et al., 1978), and protects the heart from neutrophil-induced injury 
and oxidative stress (Azuma and Awata, 1985).    
Van Gelder et al. (1975) stated that taurine serves to regulate tissue 
glutamic acid level which proved beneficial in the treatment of 
experimentally induced epilepsy. Thurston et al. (1981) determined that 
taurine is important in the maintenance of osmotic equilibrium across cell 
membranes. Miyamoto et al. (1989) determined that conjugation with bile 
acids is quantitatively the single largest pathway of taurine metabolism; that 
cholyltaurine undergoes deconjugation by intestinal microflora. Pion and 
Kittleson (1990) stated the existence of the highest concentrations of taurine 
in excitable tissues, including heart, retina, CNS and skeletal muscles; 
playing an important role in CNS development & as a neuromodulatory 
agent. These authors observed the anticonvulsant properties of taurine & 
protective actions against osmotic stress during hyponatremia & diabetic 
hyperglycemia. Paauw and Davis (1994) observed that taurine depletion 
plays a critical role in immune suppression.    
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1.7. Therapeutic uses of bile:  
1.7.1. Therapeutic uses of bile & bile acids:  
 Pockus (1953) stated that although it had been shown repeatedly that 
different preparations of bile salts differ in chemical structure and in 
pharmacologic action; conjugated unoxidized cholic acid (extract of ox bile 
U.S.P. XII), administrated orally, increases the volume output of bile which 
has a high viscosity due to the bile salt ingested rather than to stimulation of 
the liver to produce bile acids; & that pure bile acids extracted from ox bile 
had a similar action; unconjugated oxidized ox bile acids or chemically pure 
dehydrocholic acid, given orally or intravenously, had a pure 
hydrocholeretic effect, bile flow was markedly increased, bile was thin & 
less viscous with no significant increase in the output of the natural bile 
salts sodium taurocholate and glycocholate; & that bile salt & bile acid 
preparations had no cholecytogogic effect. The author stated the routine use 
of these preparation in the “prophylactic treatment” against Cholelithiasis & 
advanced cholecystitis (in patients with borderline disease), postprandial 
indigestion (occasionally experienced by patients with non-functioning or 
absent gallbladder), limy– bile disease, choledocholithiasis, and cholangitis 
lenta. The author stated that bile salt, over a period of years, assisted in the 
solution of certain calculi, however, he contraindicated their use in 
subacute gallbladder inflammation, partial cystic duct obstruction and 
advanced chronic cholecystitis wherein symptoms are usually more likely 
aggravated than relieved.  
NRC (1986) & Laidlaw et al. (1990) indicated the ingestion of 
natural foodstuff whose taurine content is known to be high. Remillard 
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(1989) observed that SAA* supplementations may have adverse effects 
owing to intestinal microbial conversion to encephalotoxic mercaptans.  
Pion et al. (1992) stated that oral supplementation of (500– 
1000mg/day) of taurine reversed myocardial failure in cats & corrected the 
associated 20% lower plasma tocopherol levels, the 40% higher retinol 
concentrations; the 36% lower cholesterol level, and the 100% higher 
triglyceride  concentrations.  Similar observations were stated by (Fox et 
al., 1993). Dow et al. (1992) stated that the addition of taurine to rat cardiac 
slices in vitro, and taurine administration to rats & dogs in vivo has been 
shown to restore cardiac K+ content and to reverse drug– induced 
arrhythmias.       
1.7.2. Therapeutic uses of bile constituents other than the major bile 
acids:  
1.7.2.1. Ursodeoxycholic acid (UDCA):  
 Nicholson et al., (1989) studied the disposition of urosdeoxycholic 
acid in healthy cats and stated sporadic vomiting and diarrhea. Heller et al. 
(1991) could not determine the exact mechanism of action of UDCA but 
estimated that it is related to bile acid metabolism. Meyer et al. (1992) 
stated the documented use of UDCA in dogs suffering from selected 
cholestatic liver diseases. Boothe (2001) stated that UDCA is a natural bile 
acid; a degradation product of chenodeoxycholic acid with the lowest 
capacity for cholestatic or cellular membrane toxicity and efficacy in a 
variety of chronic liver diseases.  
                                                 
* SAA: sulfur – containing amino acids including taurine.  
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1.7.2.2. Taurine:  
 Taurine has been stated to protect against carbon tetrachloride 
induced toxicity (Nakashima et al., 1982; & Wu et al., 1997), circulating 
endotoxins of intestinal origin (Wang, 1995), and toxic chemicals (Birdsall, 
1998) and has been used to produce a positive inotropic effect & to lower 
blood pressure (Nara et al., 1978; Bousquet et al., 1981), and in the 
treatment of hepatitis (Matsuyama et al., 1983), congestive heart failure 
(CHF)(Azuma et al., 1985), steatorrhea associated with cystic fibrosis 
(Carrasco et al., 1990; & Smith et al., 1991), DNA damage caused by 
aromatic amine compounds (Kozumbo et al., 1992), and platelet 
aggregation in diabetic patients (Birdsall, 1998).  
1.8. Bioscreening for pharmacological activity on isolated tissues:  
1.8.1 Intestinal preparations:  
 There is ample pharmacological evidence in the literature reviewed 
that alimentary tract contractility is sustained by cholinergic receptor 
stimulation by cholinergic drugs such as acetylcholine and relaxed by 
adrenergic receptor stimulation by adrenergic agents such as the 
catecholamines. Hassan (1969) described contractions of the upper 
alimentary tract of the fowl, in vivo, and of the chicken isolated oesophagus 
that were, both, potentiated by physostigmine and abolished by hyoscine.  
 Thompson (1990) described a bioscreening technique for 
antispasmodic activity on laboratory animal isolated intestinal preparations 
mounted on Tyrode’s solution. He stated that blocking of the 
parasympathetic receptors and/or stimulation of sympathetic receptors of 
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the tissue leading to relaxation of the tissue is proof of antispasmodic 
activity of the tested agent. Adams (2001) stated that adrenergic drugs 
inhibit gastrointestinal activity in a manner similar to that seen upon 
stimulation of the sympathetic nerves as a result of relaxation of intestinal 
smooth muscles by activation of β– adrenergic receptors; & that these drugs 
also inhibit the function of excitatory parasympathetic nerves via α2 effects 
contributing further to gastrointestinal quiescence.  
1.8.2 Selection of drugs to block adrenergic α and β – receptors:                
 Hassan (1969) demonstrated the potency of propranolol in blocking 
the hypogastric nerve of the guinea – pig and in antagonizing the action of 
isoprenaline on β– receptors of the chick rectum, he indicated propranolol 
as the drug of choice to black β–receptors without producing a nerve block.     
On relaxations of the rectum to α– receptors stimulation by 
phenylephrine, small residual relaxations persisted in the presence of 0.05 
µg/ml propranolol. He stated their abolishing by 0.1µg/ml phentolamine, 
and concluded that stimulation by the Remak nerve was abolished by a 
combination of propronolol and phentolamine. Furthermore, the author 
stated antagonism to contractions of the rectum to acetylcholine and 
histamine by 0.05µg/ml of propranolol. Adam (2001) stated that adrenergic 
antagonists block pharmacological and physiological sympathetic function 
& that the extent of pharmacological effects elicited by these antagonists 
depends on the degree of automatic activity at time of administration & can 
be reliably predicted according the distribution of α and β receptors in 
tissues and the respective physiologic functions they sub-serve, and that 
under normal physiologic conditions the use of adrenergic blocker does not 
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affect gastrointestinal contractility unless adrenergic dominance was not 
superimposed by any other factor.    
1.8.3. The pharmacology of catecholamines on isolated tissues:  
 Hassan (1969) demonstrated the production of steady contractions by 
guinea-pig vasa differentia when exposed to noradrenaline (10ug/ml) for 30 
seconds in every 5 minutes; similar observations were stated by the author 
for the seminal vesicles. Thompson (1990) documented the use of 
noradrenaline to induce contractions of isolated aortic preparations, and 
pressor effects in vivo. Adams (2001) stated that adrenaline & 
noradrenaline produce vasoconstriction via stimulation of α–receptors of 
vascular smooth muscles; that their vasodilator effects, via β2 stimulation, 
are far less pronounced than isoproterenol; & that the α– receptors 
dominates in visceral & cutaneous blood vessels.  
1.8.4. Pharmacological effects of ethinyl oestradiol pretreatment on 
isolated uterine tissues:  
 Anthony et al. (1979) stated that cyclical changes in the uterus are 
brough about by changing blood concentrations of oestrogens & 
progesterone; as blood oestrogens increase they increase proliferation of 
endometrium, growth of endometrial glands & spiral arteries, increase the 
water content, and increase myometrial contractions.  
 Thompson (2001) stated that oestradiol treatment extends the period 
of oestrus, has an antinidatory effect via altered embryo tubal transport and 
biochemical environment of the uterus.                  
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CHAPTER TWO 
MATERIALS AND METHODS 
2.1. Materials: 
2.1.1 Chemicals kits and drugs 
• Chemicals 
100% methanol 
100% Ethanol 
The supplements used of these chemicals were produced by Scharlau 
Chemie, Barcelona, Spain, otherwise all the following chemicals, used in 
the present study, were produced by AnalaR BDH chemicals Ltd. Poole, 
England. 
4-aminoantpyrine 
4-aminophenanzone 
p. nitrophenyl phosphate 
Diethanol amine buffer pH 9.8 
Magnesium chloride (MgCl2) 
Phosphate buffer pH 7.4 
L-alanine 
∝-oxoglutarate 
2,4-dinitrophenyl hydrazine 
Bovine albumin protein 
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Sodium potassium tartarate 
Diacetyle monoxime (DAM) 
Thiosemicarbazide (TSC) 
5% Anhydrous ferric chloride  
Conc. Sulphioric acid (H2SO4) 
Phosphoric acid 
Phenol 
Sodium hydroxide 
Copper sulphate (CuSO4, 5H2O) 
Potassium iodine 
Ethylene diamine tetra acetic acid (EDTA). 
Chloral hydrate 
Potassium alum 
Citric acid 
Sodium iodate 
2% glacial acetic acid 
Crystal violet 
Potassium ferric cyanide 
Sodium hydrogen carbonate (NaHCO3) 
Sulfanic acid 
Conc. HCl 
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Sodium nitrite 
• Kits 
Cholesterol CHOD PAP kit containing: 
Pipes pH 6.9, Phenol, Peroxide, Cholesterol esterase, Cholesterol 
oxidase, 4-Aminophenazone and Cholesterol solution 200 mg/dl, supplied 
by SPINREACT, S. A. Spain. 
Albumin bromocerol green kit containing:  
succinate buffer and bromocerol green, supplied by ARCOMEX, Jordan. 
• Cromatest ENDPOINT kit for the colorimetric determination of 
inorganic phosphorus supplied by LiNEAR chemicals, S.L., Barcelona, 
Spain.  
• RANDOX kit for determination of calcium by colorimetric method 
supplied by RANDOX laboratories Limited, ANTRIM, N. IRELAND.   
• Drugs: 
The drugs that were used, with the doses mentioned in the following 
text and figures, refer to the following compounds; 
o Noradrenaline; L- Noradrenaline 98% produced by Alfa Aesar’, 
Lancaster, England.  
o Adenaline; L- Adrenaline 98% produced by Alfa Aesar’, Lancaster, 
England. 
o Phentolamine; Phentolamine hydrochloride, produced by 
PHARMA Drug Production Gmbh, Hambourg, Allemange.  
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o Propranolol; Propranolol hydrochloride, FLUKA CHEMIE Gmbh, 
Sigma – Aldrich, Production of USA.  
o Ethinyl Oestradiol, Pfizer Laboratories, Germany.  
• Physiological salts solutions;  
• Were made by dissolving salts of the A.R. grade in distilled water;  
o Krebs solution; It’s composition was as described by Krebs & 
Henseleit (1932). The solution contained (g/l): NaCl 6.9, KCl 0.35, 
CaCL2 0.28, KH2PO4 0.14, MgSO4 0.11, NaHCO3 2.1 and dextrose 
2.  
o De Jalon’s solution; It contained (g/l): NaCl 9, KCl 0.42, CaCL2 
0.04, NaHCO3 0.5 and glucose 0.5.  
o Tyrode’s solution; contained (g/l): NaCl 8, KCl 0.2, CaCL2 0.26, 
NaH2PO4 2H2O 0.065, MgSO4 7H2O 0.26, NaHCO3 1.0 and glucose 
1.  
The preparation of De Jalon & Tyrode solution followed the 
description recommended by the Department of Pharmacology, University 
of Edinburgh (1970a).   
2.1.2 Equipment 
LECIA GALEN III Light microscope, made in USA. 
FUJI Centrifuge, made in England. 
CORNING 400 Flame photometer, made in England. 
MEMMERT Water bath, made in England. 
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EPENDORF Automatic pipettes, made in Germany. 
UNICAM Spectrophotometer UV-VIS, made in England. 
Portable autoclave, EXPRESS DIXON’S, England.  
Dry air incubator, Sanyo Gallencamp, Japan. 
Dry heat oven, Scott science, UK.  
Standard platinium loop.  
Spectrometer UV/vis, UNICAM8625, England.  
Micropipette provided with plastic tips, Eppendorf, Germany.  
230mm long size Pasteur Capillary pipettes, WU MAINZ, France.   
2.1.3. Bacteria;  
 Pathogenic isolates of strains of Staphyllococcus albus, Proteus spp., 
Bacillus Gm+ve spp, Staphyllococcus aureus, Escherichia coli, Klebsiella 
spp., Pseudomonas aeruginosa, Corynebacterium pseudotuberculosis, 
Escherichia vulneris, Bacillus subtilis (Chemotherapeutic sensitive), 
Staphyllococcus saprophyticus; Enterobacter spp.; Micrococcus variant; 
Staphyllococcus albus yellow-pigment contaminant; Staphyllococcus 
epidermidis, fungus contaminant with cotton-like growth on blood agar, 
were kindly supplied by Department of Bacteria, Central Veterinary 
Research Laboratories Centre, Soba.  
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2.1.4. Media: 
• Blood agar medium (OXID 27);  
 The medium was composed of blood agar base No. 2 & defibrinated 
sheep-blood. The dehydrated powder contained heart infusion, tryptose, 
NaCl & agar. It was prepared according to the manufactures instructions by 
dissolving 40gms in one litre distilled water, sterilized and cooled to 40–
45ºC, then 7% defibrinated sheep–blood was aseptically added, the medium 
was thereafter distributed in 25ml amounts into sterile Petri-dishes.  
 Nutrient agar medium; was prepared by adding 2% agar (OXID L28) 
to nutrient broth, sterilized and cooled to 40–45ºC and thereafter 
distributed, in 25ml amounts, into sterile Petri-dishes.      
• Bile – nutrient agar medium; 
 This medium was prepared by the addition of 2% agar (OXID L28) 
to nutrient broth, sterilized and cooled to 40 – 45ºC, then different volumes 
of ox bile were added aseptically according to the desired dilutions, the 
media were then distributed in 25ml amounts into sterile Petri-dishes. 
• Brain – heart infusion broth (OXID CM 225);  
 The medium contained calf-brain and beef-heart infusion solids, 
peptone, dextrose, NaCl and disodium phosphate, it was prepared according 
to the manufactures instructions by dissolving 37gms of the powder in 1 
litre of distilled water and sterilized.  
Normal saline; The solution was prepared by dissolving 8.5gms of pure 
NaCl (Analar UK) in 1000ml distilled water & sterilized by autoclaving at 
115º C for 15 minutes.  
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2.1.5. Bile collection;  
Fresh ox bile samples were collected (twice a week) during the post – 
mortem inspection at Sabaloka abattoir, Omdurman; 3ml of bile were taken 
using sterile syringes from sound gallbladders into sterile bijou bottles, 
transported in ice to the laboratory. Sheep bile for biochemical comparison 
was collected from Huda abattoir, Omdurman, in the same way. 
2.1.6. Processing: 
 The following forms were prepared under aseptic conditions, & 
tested  
- Bile as such 
- Bile in an equal volume of normal saline.  
- One volume of bile in 2 volumes of normal saline.  
- One volume of bile in 4 volumes of normal saline.  
- The test dose of each of these concentrations was 50 µl (1/20ml). 
- Filter paper discs 5mm in diameter were prepared & impregnated 
with bile in the following order.  
- Immersed, until saturation, into bile (as such), left to dry & re-
immersed, until saturation, and left to dry i.e. 2 fold conc. of bile – 
as – such.  
- Immersed – until saturation, into bile as such.  
- Immersed – until saturation, into bile in an equal volume of normal 
saline.  
- Immersed– until saturation, into bile in 2 volumes of normal saline.  
The calculated volume sucked by the individual filter paper disc was   
about 50µl.   
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2.2. Methods: 
2.2.1. Microbiological methods: 
• Sterilization;  
Glassware such as MacCarteny, bijou and Universal bottles & flasks 
were sterilized in the autoclave at 15 pounds pressure for 15 mints (121ºC 
for 15 mints). Petri dishes, tubes & glass beads were sterilized in the hot – 
air oven at 160º C for 90 mints.  
Blood agar and brain-heart infusion broth were sterilized by 
autoclaving at 121ºC for 15 mints, whereas nutrient agar was sterilized at 
115ºC for 20 mints. 
• Incubation: 
All these tests was incubated at 37º C for 24–48 hours in dry-heat 
incubator. 
• Cultivation (culturing) technique: 
A) Discrete colony of the above strain was picked by means of standard 
wire loop & streaked onto the surface of fresh blood and nutrient 
agar plates or: 
B) Inoculated into brain-heart infusion broth; blood agar plates were 
flooded with the bacterial suspension into the brain-heart infusion 
broth, the flooding fluid was aspirated 10 mints later off the plates 
using sterile Pasteur pipettes with rubber teats. The plates were 
thereafter left to dry in the incubator for 10 mints.  
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• Culture media preparation:  
 All media were dispensed under aseptic conditions in a laminar air 
flow cabinet type II (Prettl® Germany) provided with a fan, UV light lamp 
& flame. All media were obtained in a dehydrated form.  
2.2.2 Biochemical methods 
2.2.2.1 Enzyme assays 
• The alkaline phosphatases (ALP) 
Serum ALP was determined by an optimized method according to the 
recommendations of the Deutche Gesellschaft fur Klinisch Chemie. 
p- nitrophenylphosphate + H2O           phosphate + nitrophenol 
Reagents 
1- Buffer 
Diethanolamine buffer pH 9.8   1 mmol/L 
Mg Cl        0.5 mmol/L 
2- Substrate 
p- nitrophenylphosphate    10 mmol/L 
The working reagent was prepared by the addition of 20 ml of buffer to 5 ml of 
the substrate. 
Procedure 
In test tubes 0.02 ml of the sample was added to 1.0 ml of the working reagent. 
The tubes were mixed and the absorbance was read after one and two minutes at 
405 nm. The difference between the two readings was multiplied by the factor 2760 to 
give the activity of ALP in U/L. 
AL
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• Glutamate-oxaloacetate Transaminase: 
GOT was measured by monitoring the concentration of the 
oxaloacetate hydrazone formed with 2, 4-dinitrophenylhydrazine (Reitman 
and Frankel, 1957). 
∝-oxoglutarate + L- aspartate           L-glutamate + oxaloacetate. 
Reagents 
1- Buffer 
Phosphate buffer pH 7.4      100 mmol/L 
L-aspartate        1000 mmol/L 
∝-oxoglutarate       2.0 mmol/L 
2- 2,4 dinitrophenyl hydrazine      2.0 mmol/L 
Procedure 
In test tubes 0.1 of the sample was added to 0.5 ml of the buffer, the tubes were 
mixed and incubated for 30 minutes at 37°C, 0.5 ml of the reagent 2- 2,4 dinitrophenyl 
hydrazine was added to the mixture and allowed to stand for exactly 20 minutes at 25°C, 
0.5ml of 1M sodium hydroxide was then added and mixed. A blank was set up treated 
with the same procedure, the absorbance was read against the blank at 550 nm. after 5 
minutes. The activity was obtained from the table: 
Absorbance U/L Absorbance U/L 
0.02 7 0.10 36 
0.03 10 0.11 41 
0.04 13 0.12 47 
0.05 16 0.13 52 
0.06 19 0.14 59 
0.07 23 0.15 67 
0.08 27 0.16 76 
0.09 31 0.17 89 
GO
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2.2.2.2 Bile chemistry 
• Albumin 
Albumin was estimated by the method described by Doumas et al.  
(1971).  
Principle: 
The measurement of bile albumin is based on its quantitative binding to the 
indicator 3,3’, 5, 5’-tetrabromocresol sulphonphthaleine (bromocresol green). The 
albumin–BCG-complex absorbs maximally at 578 nm. 
Reagents: 
Succinate buffer at pH 4.2     75 mmol/L 
Bromocresol green     0.15 mmol/L 
Procedure: 
 Reagent blank Standard Sample 
Distilled H2O 0.01 ml   
Standard   0.01 ml  
Bile    0.01 
BCG reagent 2.00 ml 2.00 ml 2.00 ml 
 
In test tubes 0.01 ml of distilled water was added to 2.0 ml of BCG, 0.01 ml of 
the standard was added to 2.0 ml of BCG and 0.01 ml of bile was added to 2.0 ml of 
BCG, mixed and incubated for 5 minutes at 20°C. The absorbance of the sample 
(Asample) and of the standard (Astandard) was measured against the reagent blank the 
albumin conc. was determined using the formula: 
Albumin concentration (mg/100ml)= concentration of standard ×  
 
(Asample) 
Astandard 
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• Urea 
Urea was estimated by the diacetyle monoxime method described by 
Evans (1968).  
Principle: 
Diacetyle in strongly acid solutions yields products with certain compounds 
which on careful oxidation are converted into orange or red pigment, the monoxime of 
diacetyle is more sensitive and therefore used. The test is given with compounds having 
the formula RNHCONHR where R is hydrogen or a simple aliphatic radicle and R is not 
an ethyl radicle.  
Reagents: 
1. Stock diacetyle monoxime (DAM): 2mg in 100 ml D. W. 
2. Stock thiosemicarbazide (TSC): 0.25 gm in 100 ml D. W. 
3. 5% Anhydrous ferric chloride in 1% H2SO4 (5 gm in 1%) 
4. Acid reagent: 1 litre D. W., 80 ml conc. H2SO4 and 10 ml of 85% phosphoric 
acid and 10 ml of 5% ferric chloride. 
5. Working diacetyle monoxime/ thiocarbazide (DAM/TSC) 24 ml of stock 
DAM and 10 ml TSC mad to 100 ml D. W. 
6. Colour reagent: 25 ml of acid reagent and 5 ml of DAM/TSC prepared 
freshly before use. 
7. Stock standard: 100mg urea dissolved in 100 ml D. W. 
8. Working standard: 10 ml of stock added to 50ml 10% TCA and made to 100 
ml with D. W.  
9. Blank: 50 ml of 10% TCA made to 100 ml D. W. 
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Procedure 
To 0.8 ml water in centrifuge tube 0.2 ml of bile was added followed by 1ml of 
10% TCA. The mixture was centrifuge. 
Test: 0.5 ml of the supernant was taken in a test tube. 
Standard: 0.5 ml of the working standard is taken in a test tube. 
Blank: 0.5 ml of 5% TCA was taken in a test tube. 
To all tubes 5 ml of colour reagent were added and mixed, the tubes were put in 
boiling water for 5 minutes, cooled and read at 520 nm. The bile urea concentration was 
determined using the formula: 
                                T – B x 100 = urea mg/100 ml  
                    S – B 
• Total proteins 
The bile total protein concentration was estimated by the biuret 
method as described by Weichselbaum (1946). 
Principle: 
Copper in alkaline solutions reacts with the peptide linkage of amino acids in 
protein producing a violet colour.  
Test: 0.2 ml of bile in 2.8 ml of D. W.  
Standard: 3 ml of standard protein solution (2 ml of bovine albumin protein standard 
solution were diluted to 25 ml with water). 
Blank: 3 ml of water. 
Reagent:  
Biuret reagent, 9 gms of sodium potassium tartarate were dissolved in 500 ml of 
0.1M sodium hydroxide, 3 gms of cooper sulphate (CuSO, 5HO) were added and 
 46
dissolved by stirring , 5 gms of potassium iodine were then added and the volume made 
to 1 litre with 1M sodium hydroxide. 
Procedure: 
In test tubes the test, standards and blank were prepared, 5 ml of biuret reagent 
were added to each tube, mixed and placed in water bath at 37°C for 10 minutes, after 
cooling the colours were developed and read at 540 nm. The total protein content was 
determined using the formula: 
Bile total protein (gm/L) = T – B x 75  
                               S – B 
(Where T is the test, B: the blank and S: the standard). 
• Bilirubin 
Bilirubin was estimated using the Van den Bergh test as described by 
Bruckner (1961). 
Principle:  
After addition of sulfanilic acid, hydrochloric acid, and sodium nitrate to bile 
containing bile pigments, a violet pigment of azobilirubin is formed.  
Test: 0.2 ml of bile was added to 1.8 ml of D. water.  
Reagents:  
Diazo A: gm of sulfanilic acid was dissolved in 15 ml of conc. HCl and made up 
to 1 litre with D. water. 
Diazo B:  0.5gm of sodium nitrate was dissolved in 100 ml of D. water. 
Working Diazo: 10 ml Diazo A + 0.3 ml Diazo B. 1.5% HCl, 15 ml conc. HCl 
were made to litre with D. water. 
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Procedure: 
In test tubes 0.5 ml of working Diazo were added to test, 0.5 ml of 15% HCl 
were added to control, and to both tubes 2.5 ml of methanol were added. The tubes were 
kept in darkness for 30 minutes then read at 540 nm. The total bilirubin was determined 
according to the formula,  
Total bilirubin (mg/100ml) = 
 
 (Where T is the test and C is the control) 
• Sodium and potassium 
Sodium and potassium were estimated by the flame photometric 
method described by Varley (1976). 
Principle:  
A dilute solution of bile 1:100 is aspirated into a hot flame. Some atoms of the 
alkali metal group (sodium, potassium, and lithium) are temporarily activated in the hot 
flame as the electrons move into a higher orbit. Upon return to the ground state, they 
emit the light characteristic for the particular element. With a sodium filter (590 nm), the 
intensity of the emitted light is proportional to the concentration of the sodium ion. 
The sodium and potassium concentrations were measured simultaneously, using 
the intensity of the lithium light as an internal srandard, according to the formula: 
Sodium (meq/L) =  
 
Potassium (meq/L) =  
 
• Cholesterol 
Bile cholesterol was estimated using the method described by Trinder 
(1952). 
T × 5 
C 
T × 140 
S 
T × 5 
S 
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Principle:  
Cholesterol and its esters are released from lipoproteins by detergents. 
Cholesterol esterase (CHE) hidrolizes the esters and H2O2 is formed in the subsequent 
enzymatic oxidation of cholesterol by cholesterol-oxidase  (HOD) according to the 
following equation. 
 
Esters cholesterol + H2O                       cholesterol + fatty acids 
Cholesterol + O2                        cholest-4-en-one + H2O2 
H2O2 + 4-AP + phenol                   Quinonimine + H2O 
The quantity of this red dye quinonimine formed is proportional to the 
cholesterol concentration. 
Reagents: 
Reagent 1: Pipes pH 6.9    90 mmol/L 
  Phenol     26 mmol/L 
Reagent 2:  (vial of enzymes) 
   peroxidase   1250 U/L 
   cholesterol esterase  300 U/L 
   cholesterol oxidase   300 U/L 
4-Aminophenazone  0.4 mmol/L 
Standard: cholesterol solution    200 mg/dl. 
Procedure: 
 Blank Standard Sample 
Standard  10 µL  
Sample    10 µL 
Working reagent 1.0 ml 1.0 ml 1.0 ml 
CHE 
CHOD 
POD 
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In the test tubes these quantities were mixed and incubated for 5 minutes at 37°C, 
the extintion (E) of standard and sample were measured against blank reagent at 505nm. 
The cholesterol concentration was determined according to the equation: 
Cholesterol conc. (mg/dl) =           ×        conc. standard  
     
• Phosphorus,   
Inorganic phosphorus was determined by a colorimetric method 
described by Drewes (1972), Young et al. (1975) and Tietz (1995). 
Principle:  
Inorganic phosphorus reacts with molybdic acid forming a phosphomolybic 
complex. Its subsequent reduction in alkaline medium originates a blue molybdenum 
colour which intensity is proportional to the amount of phosphorus present in the 
sample.  
PO43- + H+ + (NH4)6Mo7O24                        phosphomolybic complex 
phosphomolybic complex                         Molybdium blue 
Reagent composition:  
R1 Molybdate reagent; Amonium molybdate 7mmol/L sulphuric acid 0.8 mol/L.  
R2 Reducing solution. Hydroxylamine 0.64mol/L catalyzers.     
R3 Color developer. Solution hydroxide 3mol/L. stabilizers    
R4 Phosphorus standard. Phosphorus 5mg/dl (1.6mmol/L). Organic matrix based 
primary standard.  
Reagents preparation:  
- Working reagents; 1 volume of R1 was mixed with 1 volume of R2.  
pH > 10 
Reductant 
Esample 
Estandard 
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- Sample; bile as such fresh procedure; reagents and samples were brought to 
room temperature & pipetted into labeled test tubes as follows:  
Tubes Blank Sample Standard 
Working reagent 1.0ml  1.0ml  1.0ml  
Sample  - 50µl - 
Standard  - - 50µl 
and mixed & let stand for 1 minute  
Developer  0.5ml  0.5ml 0.5ml 
 
Mixed & let stand for 10 minutes at room temperature  
Absorbance (A) of the sample and standard was read at 740nm against the reagent blank 
by photometer.  
Calculations;  
 
                                            × Cstandard   =    mg/dl phosphorus  
 
• Calcium;  
Calcium was determined by a colorimetric methods described by 
Raysarkat et al. (1957).  
- Principle; Calcium ions form a violet complex with 0 – cresolphthalein 
complexone in an alkaline medium.   
- Sample; ox or lamb bile (as – such).  
(A) sample 
(A) standard 
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- Reagents;  
1. Standard: calcium 2.5mmol/l (10mg/dl).  
2. Buffer; 2amino – 2 – methyl propan – 1 – ol 3.5mol/l pH 10.7 
3. Chromagen;  
0 – cresolphthalein complexone   0.16mmol/l 
8 – hydroxyquinooline    6.89mmol/l 
Hydrochloric acid     60mmol/l 
4. EDTA   150mmol/l  
 Procedure;  
Equal volumes of solution 2 & 3 were mixed & pipetted into test tubes in the following 
order: 
Tubes Reagent blank Standard  Sample 
Sample - - 50µl 
Distilled water  50µl  - 
Solution  - 50µl - 
Mixture   2.0ml  2.0ml 2.0ml 
Absorbance of the sample (Asample) and standard (Astandard) was read at 570 nm 
against that of reagent blank after 5 minutes.  
Calculation;  
Concentration (mg/dl)  =       × 10.0  
Asample 
Astandard 
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2.2.3 Pilot experiment:  
 Pilot experiments were carried on the chemotherapeutic sensitive 
Bacillus subtilis and certain other bacterial & fungal contaminants. The 
main objective was the establishment of the experimental procedure & the 
appropriated dose range at which the test bile works & makes a difference.  
2.2.4 Experiments: 
2.2.4.1. In this experiment the inhibitory affect of bile on the growth of the 
above mentioned organism was tested; according to the following 
procedures; 
(i) For each test organism a set of 4 test tubes was assigned, containing 
bile – as – such, bile with equal volume of normal saline, bile in 2 
volumes of normal saline & bile in 4 volumes of normal saline       
(ii) Using a standard loop, a loop-full amount of bacterial growth was 
inoculated into each of the 4 tubes & shaken until a homogenous 
suspension was established.  
(iii) A blood agar plate was assigned for each of the test-organisms. The 
enumerated plates were divided into 4 quarters, enumerated 1–4, by 
a marker pen on the bottom surface.  
(iv) Using a standard loop, discrete colonies from the bacterial 
suspension 4 tubes were streaked onto the surface of the blood agar 
corresponding quarter.  
(v) Tubes & plates were incubated 24–48hrs.  
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2.2.4.2. The bile drop experiment: 
(i) A loop-full growth of each organism was inoculated into specified 
test tubes containing brain-heart- infusion broth, and shaken until a 
homogenous suspension is obtained.  
(ii) Specified blood agar plates, according to the previous procedures in 
(2.2.3.1. ii) above, were flooded with the suspension, allowed to 
settle for 10 minutes, thereafter the excess fluid aspirated using 
Pasteur pipettes with teats.  
(iii) Plates were incubated for 10 minutes to dry in the dry heat 
incubator.  
(iv) A 50µl (1/20ml) drop of bile or one of its 3 successive dilutions was 
carefully dropped onto the middle of the specified enumerated plate 
quarter.  
(v) The plates were incubated 24 – 48 hrs.  
2.2.4.3. The bile filter paper disc experiment: 
(i) Blood agar plates were subjected to the exact orderly cultivation 
procedures of (2.2.3.2, I, ii, iii and iv) above.  
(ii) Disc previously saturated with 4 different concentrations of bile 
were carefully placed & gently pressed on the surface of the 
assigned plate quarter.  
(iii) The plates were incubated in the dry heat incubator at 37º C for 24-
48hrs.  
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2.2.3 Pharmacological methods:  
2.2.3.1. Isolated tissue preparations;  
2.2.3.1.1. Rabbit intestine;  
These preparations were made in accordance with the method 
described by Thompson, (1990) Rabbits weighing 2–3kgs, that had been 
fasted for 24hrs from food but not water, were exsanguinated using a 
scalpel & blade, the contents of the gut were exposed by a midline incision 
on the abdomen, a substantial length of ileum was carefully removed, using 
scissors, into a Petri dish that contained Tyrode’s solution with air being 
bubbled into it, residual ingesta contents were carefully washed out of these 
segments of ilea by a 30ml syringe filled with Tyrode’s solution omental 
segments were trimmed off, and ilea cut several pieces 2–3cm long. These 
were set up for testing antispasmodic activity according to the method 
adapted by Boura (1954), one of a 2 – 3 cm ilea strip was tied, with a piece 
of thread to a fixed glass rod, into the other end of the tissue an S – shaped 
hook, to which an ample length of thread had been tied, was inserted. The 
glass rod and ileal strip were then placed into a 50ml Magnus tissue path 
containing Tyrode’s solution, warmed up to 37°C and constantly aerated, 
Magnus (1904). The loose end of the thread was then attached into a force 
displacement clonic transducer in an adjustment set to exert only a 0.5gm 
tension on the tissue, the transducer had been connected to a recording 
oschillograph. In the first experiments, however, a recording physiograph 
drum was also used.  
The muscle was allowed to equilibrate for up to 30mints, 
Spontaneous rhythmicity instituted & recorded.  
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2.2.3.1.2. Rat aorta;  
 The aortic strip preparations were made following the method 
described by Thompson (1990) except that rats were utilized instead of 
rabbits.  
 Young white albino rats weighing > 150 grams were each stunned by 
a blow on the head & rapidly bled by exsanguination. The visceral contents 
& abdominal aortae were exposed by midline incisions using scalpel & 
blade. Aortae were dissected from adhering fat & connective tissue, cut & 
removed into Petri dishes that contained constantly aerated Krebs solution 
at room temperature. A thin glass rod was inserted into each aorta & the 
vessel cut into helical spiral strips as had been described by Forchgott & 
Bhadrakom (1953), each helical strip was furthermore cut into pieces 7–10 
mm long & 0.8mm wide. These were mounted into 50ml tissue baths 
containing constantly aerated Krebs solution, the lower ends were attached 
to a fixed lever in the path whereas the upper ends were attached by means 
of size 000 threads to force displacement transducers adjustments that 
generated 0.5 grams passive tensions.  
2.2.3.1.3 Rate uterus;  
 Female white albino rats, eight weeks of age weighing 120 – 150gms, 
were synchronized into uterus by administering oral ethinyl oestradiol 
(250ug/kg) 24 hrs beforehand, Thompson (2001).  
 Uterus tissues were prepared according to the method endorsed by 
the Department of Pharmacology, University of Edinburgh (1970b).  
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 Rats were exanguinated, abdomens opened, uterine horns dissected 
out & transferred to Petri dishes that contained De Jalon’s solution. The two 
horns of each uterus were separated & freed from fat & each was cut 
longitudinally into a sheet of muscles that was furthermore longitudinally 
halved.  
 A thread was attached of each end of each piece & the preparation 
was usually mounted in a constantly aerated De Jalon’s solution. One thread 
was attached to a fixed pin & the other to a lever fit into a force 
displacement transducer connected to a recording oschillograph, the load on 
the lever was usually adjusted to about 0.5g & the temperature to 32°C, 
regular responses were usually taken after 15 – 30mints settling – down 
allowance.  
2.2.3.2 Method of testing Drugs on isolated preparations;                
 The procedures practiced were similar to those described by Hassan 
(1969). Stock solutions of drugs were made with distilled water & kept in 
the refrigerator at 5° C for not more than a week. The drugs were diluted to 
the required concentrations with 0.9% w/v NaCl just before use and used on 
the same day. Drugs were added to the organ bath with disposable syringes 
in a volume not exceeding 1% of that of the organ bath.  
 Agonists, particularly adrenaline & noradrenaline on aortae, were left 
in contact with isolated preparations for specified periods of time and the 
solution in the bath changed twice after each test, the test usually being 
repeated every 5 to 10 min.  
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 When the responses to agonists became steady, the test ox bile was 
added to the bathing solution and its concentration maintained throughout 
the period of the test.  
Whenever, possible antagonism was measured in terms of the dose 
ratio, which is the ratio of equi-active concentrations of agonists in the 
presence and absence of the antagonist.  
Autonomic receptor blockers, notably so phenotolamine and 
propranolol that had been added to the organ bath in specified 
concentrations were left in contact with isolated preparations for specified 
periods of time, thereafter the test ox bile was usually adjunctively added to 
that same solution in the organ bath.      
2.2.4. Statistical analysis:  
 Conducted using the SPSS computerized programme.  
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CHAPTER THREE 
RESULTS 
 3.1. The pharmacology of ox bile on the rabbit isolated intestinal 
preparation:  
3.1.1. Results of pilot experiments:  
 These tissues had exhibited pronounced spontaneous rhythmic 
contractions not interrupted by relaxations as long as tissues remained 
vivid. Tissue responses to varying dose concentrations of ox bile, in a 
decreasing schedule, are shown by Figure (2). (2, 1 and 0.5µl/ml) of ox bile 
promptly suppressed the contracting tissues (100, 78.4 ± 5.4 and 64.9 ± 8.1) 
per cent respectively, n = 6 observation. Suppressions were reversible; 
tissues resumed equal movements upon washing.  
 The actions of ascending varying ox bile dose concentrations are 
shown by Figure (3). (0.5, 1 and 2µl/ml) immediately suppressed the tissues 
(55.4 ± 22.4, 77.5 ± 5.5 and 100) percent respectively, n = 6 observations, 
suppressions were fully reversible.  
 The innate contractions of the isolated intestinal preparations 
persisted through 5 – 20 mints exposures to phentolamine 2.5µg/ml, (2, 1 
and 0.5µl/ml) ox bile immediately depressed these contractions (86 ± 14, 61 
± 11 and 52.4 ± 14.4) per cent respectively, n = 6 observations depressions 
were fully reversible (Fig. 4) 
 Rabbit isolated intestinal preparations exposed to propranolol 
2.5µg/ml for 5 – 20 minutes were administered (2, 1 and 0.5µl/ml) of the 
test bile, innate contractions were immediately depressed (92.1 ± 7.9, 55.3 ± 
7.9 and 55.3 ± 7.9) per cent respectively, n = 6 observations depressions 
were fully reversible (Fig. 5) 
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Fig. 1; Rabbit, isolated intestinal tissue preparation, prompt reversible inhibitory effects on  
spontaneous contractions by 2, 1 and 0.5µl/ml of ox bile. 2.5mm = 1 second. 
Normal  Normal  Normal  2µl/ml 0.5 µl/ml 1 µl/ml 
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Fig. 2; Rabbit, isolated intestinal tissue preparation, prompt reversible inhibitory effects on  
spontaneous contractions by 0.5, 1, and 2µl/ml of ox bile. 2.5mm = 1 second. 
 
Normal  2µl/ml Normal  Normal  0.5µl/ml 1µl/ml 
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Fig. 3; Rabbit, isolated intestinal tissue preparation, displaying reversible inhibitory effects of ox bile despite  
the blockade of indigenous inhibitory α – receptors by 5 – 20 minutes exposures to 2.5µl/ml phentolamine.  
From above down: immediate inhibitory actions of 2, 1, and 0.5µl/ml of bile.  2.5mm = 1 second. 
Normal  
phentolamine Normal  
Normal  
phentolamine 
phentolamine 2µl/ml 
1µl/ml 
0.5µl/ml 
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Fig. 4; Rabbit, isolated intestinal tissue preparation, showing reversible inhibitory effects of ox bile despite the blocking 
of the indigenous inhibitory β– receptors by 5 – 20 minutes exposures to 2.5µl/ml propanolol. From above down: 
immediate inhibitory actions of 2, 1, and 0.5µl/ml of ox bile. 2.5mm = 1 second. 
 
Normal  
Normal  
Normal  
Propanolol 
Propanolol 
Propanolol 2µl/ml 
1µl/ml 
0.5µl/ml 
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3.1.2. The pharmacology of ox bile: 
 On the rabbit isolated intestine under autonomic adrenergic blockade 
by varying dose concentrations of phentolamine, propranolol or both; The 
previous unspecified inhibitory activities of the test bile were studied with a 
view to exclude any abstruse involvement of adrenergic receptor blockade. 
Beforehand exposures to the α and β blockers at increasingly saturing 
concentrations was inevitable, it was likewise inevitable to tolerate a 
notifiable brief depression of the tissues to each exposure to propranolol 
that had been assigned to the local anaesthetic property of this agent, 
(Hassan, 1969).  
 Rabbit isolated intestinal preparations primed with 1.25, 2.5 and 
5µg/ml phentolamine for 5 – 20 minutes exhibited no change in their 
pattern of innate contractions, administration of (1µl/ml) of the test ox bile 
reduced these contractions by (59.55 ± 7.15, 69 ± 11.9 and 64.25 ± 7.15) 
per cent respectively, n = 6 observations depressions were fully reversible 
(Fig. 6 & 7). Preparations primed with 5 – 20 minutes exposures to 
propranolol 0.6, 1.25, 2.5 and 5µl/ml were depressed by 1µl/ml doses of ox 
bile (50.1 ± 18.7, 59.4 ± 9.4, 65.7 ± 15.6 and 45.5 ± 9) percent respectively, 
n = 6 observations depressions were readily reversible (Fig. 8 & 9). Those 
intestinal preparations exposed to 5 – 20 minutes contemporary adrenergic 
blocker treatments with phentolamine and propranolol at equal adjunctive 
dose of (1.25 & 1.25, 2.5 & 2.5, or 5 & 5ug/ml) showed no significant 
changes in their spontaneous contractions, prompt inhibitions were 
generated by 1µl/ml of ox bile (65.9 ± 6.8, 80.6 ± 8.3 or 77.8 ± 5.6) per cent 
respectively, n = 6 observations, no untoward tissue damages were 
observed, tissues resumed full rhythmicity upon washing (Fig. 10, 11 & 12) 
depict such effects. 
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Fig. 5; Rabbit, isolated intestinal tissue preparation, showing reversible prompt inhibitory effects on spontaneous  
contractions by 1µl/ml of ox bile although the indigenous inhibitory α– receptors have been blocked by 1.25, 2.5  
and  5µl/ml phentolamine 5 – 20 minutes exposures. 2.5mm = 1 second. 
N N N Phent. 
5µl/ml 
Phent. 
2.5µl/ml 
Phent. 
1.25µl/ml 
Ox.bile Ox.bile 
Ox.bile 
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Fig. 6; Rabbit, isolated intestinal tissue preparation, showing prompt reversible relaxations of spontaneous contraction  
by 1µl/ml of bile of ox although the indigenous inhibitory α– receptors have been blocked by 5 – 20 minutes  
exposures to 1.25, 2.5, 5 and  10µl/ml phentolamine. 2.5mm = 1 second. 
Phent. 
1.25µl/ml 
Ox.bile 
N N N Phent. 
2.5µl/ml 
Phent. 
5 µl/ml 
Phent. 
10 µl/ml 
N Ox.bile Ox.bile Ox.bile 
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Fig. 7; Rabbit, isolated intestinal tissue preparation, showing abrupt reversible relaxations of spontaneous  
contraction by 1µl/ml of bile of ox wherein the natural inhibitory β– receptors of the tissue had been  
blocked by 5 – 20 minutes exposures to 0.6, 1.25, 2.5 and  5µl/ml propranolol. 2.5mm = 1 second.
Ox.bile 
N N 
Ox.bile 
N 
Ox.bile 
N 
Ox.bile 
N 
Propanolol 
0.6 µl/ml  
Propanolol 
1.25 µl/ml  
Propanolol 
2.5 µl/ml  
Propanolol 
5 µl/ml  
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Fig. 8; Rabbit, isolated intestinal tissue preparation, displaying reversible abrupt relaxations of spontaneous  
contraction by 1µl/ml of bile of ox irrespective of before band blocking of the inhibitory β-receptors  
by 5 – 20 minutes exposures to 0.6, 1.25, 2.5 and  5µl/ml propranolol. 2.5mm = 1 second.
Ox.bile N Prop  
0.6 µl/ml  N N N 
N 
Ox.bile Ox.bile 
Ox.bile 
Prop  
1.25 µl/ml  Prop  
2.5 µl/ml  
Prop  
5 µl/ml  
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Fig. 9; Rabbit, isolated intestinal tissue preparation, showing reversible abrupt inhibition actions of 1µl/ml of bile of the 
ox on spontaneous contractions even though both the natural inhibitory α and β receptors have been blocked beforehand 
by 5 – 20 minutes exposures to adjunctive phentolamine and propranolol (1.25µg/ml each). 2.5mm = 1 second.
N Prop+phent 
1.25 µl/ml 
Ox.bile N 
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Fig. 10; Rabbit, isolated intestinal tissue preparation, exhibiting abrupt reversible relaxations of rhythmic spontaneous 
contractions to 1µl/ml of ox bile wherein both inhibitory α and β receptors have been blocked by 5 – 20 minutes 
exposures to adjunctive phentolamine and propranolol (2.5µg/ml each). 2.5mm = 1 second.
N Prop+phent 
2.5 µl/ml 
Ox.bile 
N 
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Fig. 11; Rabbit, isolated intestinal tissue preparation, exhibitory abrupt reversible inhibition to rhythmic spontaneous 
contractions by 1µl/ml of ox bile wherein both inhibitory α and β receptors have been blocked by 5 – 20 minutes 
exposures to adjunctive phentolamine and propranolol (5µg/ml each). 2.5mm = 1 second. 
N Prop+phent 
5 µl/ml 
Ox.bile N 
 71
3.1.3 Statistical verification of inhibition on intestinal tissue: 
 When the activities of ox bile on intestinal tissues were compared 
with those inhibitions on intestinal tissue under blockade with phentolamine 
and prepranolol no significant differences were obtained (significance P < 
0.05), (Table 7a and 7b, Fig. 24a, 24b and 24c).  
3.1.4. The pharmacology of ox bile on the rat isolated aorta:  
 These experiments investigated the potential of the test bile to 
overwhelm contractions in tissue preparations not innately contracting but 
surged from quiescence into contractile response to noradrenaline, and 
adrenaline, different dose concentrations of noradrenaline were attempted to 
align consecutive reductions in the potency of the catecholamine.  
 The responses of the rabbit isolated aortae to stimulation of their 
adrenergic receptors by 5–30 minutes exposure to (0.1, 0.12, 0.16 and 
0.2µg/ml) of noradrenaline had followed a dose related fashion generating 
tissue tones, that tended to increase in frequency, interrupted every two 
seconds by small contractions that increased in magnitude, and less so 
frequency, following dose increments.  
 In aortic strip preparations responding to 20 minutes exposure to 
0.1µg/ml noradrenaline, (1µl/ml) of ox bile abolished both contractions & 
tones one hundred percent, (0.5 and 0.25µl/ml) nevertheless abolished both, 
however, extremely small twitches were recorded every 3 – 4 seconds (Fig. 
13), it is worth noting that the suppressant activities of bile were prompt and 
that the tissues failed to resume neither contractions nor tones after several 
washes.  
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Table 7a. Showing inhibition on different isolated intestinal preparations by 
different doses of ox bile after blocking by phentolamine or propranolol 
 Normal Normal* 2.5 µg/ml phentolamine 2.5 µg/ml propranolol
0.5 µl/ml bile 64.9 55.4 52.4 55.3
1 µl/ml bile 78.4 77.5 61 55.3
2 µl/ml bile 100 100 86 92.1
 
 
 
 
 
Table 7b. Showing inhibition on different isolated intestinal preparations by 
different doses of ox bile after blocking by phentolamine or propranolol 
 0.5 µl/ml bile 1 µl/ml bile
1.25 µg/ml phentolamine  59.55 
2.5 µg/ml phentolamine  69.00 
5 µg/ml phentolamine  64.25 
0.6 µg/ml propranolol  50.10 
1.25 µg/ml propranolol  59.40 
2.5 µg/ml propranolol  65.70 
5 µg/ml propranolol  45.50 
1.25 µg/ml phentolamine+1.25 µg/ml propranolol 65.90  
2.5 µg/ml phentolamine+2.5 µg/ml propranolol  80.60 
5 µg/ml phentolamine+5 µg/ml propranolol  77.80 
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Fig. 12a. Showing inhibition on different isolated intestinal preparations by 
different doses of ox bile after blocking by phentolamine or propranolol  
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Fig. 12b. Showing inhibition on different isolated intestinal preparations by 
different doses of ox bile after blocking by phentolamine or propranolol  
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Fig. 12c. Showing inhibition on different isolated intestinal preparations by 
different doses of ox bile after blocking by phentolamine, propranolol & both  
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Fig. 13; Rat, isolated aorta, contracting to 20 minutes exposure to 0.1µg/ml noradrenaline 
& showing prompt relaxations to 1, 0.5 and 0.25µl/ml  of ox bile, 3 – 4 seconds 
interval twitches are apparent. 2.5mm = 1 second.
NA 
0.1µg/ml NA 
0.1µg/ml 
Ox.bile 
0.1µg/ml NA 
0.1µg/ml 
Ox.bile 
0.5µg/ml
Ox.bile 
0.25µg/ml
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Aortic exposure to 0.12µg/ml noradrenaline for 20 minutes generated 
higher contractions, so frequent and densely inlaid that tones were hardly 
apparent (2, 1 and 0.5µl/ml) of ox bile abolished these responses, 
particularly small twitches were also recorded (Fig. 14), again the 
suppressions were abrupt & the tissue regained no movements upon 
washing. 
 Aortic contractions to 0.16µg/ml noradrenaline exposures and the 
respective inhibitory activities of ox bile to these contractions were 
equipotent and not significantly different from these observed above at 
0.12µg/ml noradrenaline (Fig. 15).  
 The contractions of the rabbit isolated aortic preparations to 
exposures to 0.2µg/ml noradrenaline were sustained short contractions 
interrupted every 1 – 2 seconds by relatively higher contractions (2µl/ml) of 
ox bile brought about prompt, almost absolute, cessations of these 
responses, (1 as well as 0.5µl/ml) of ox bile generated prompt, likewise, 
cessations of aortic contractions to this concentration of noradrenaline.  
 However, following washing tissues were not as quiescent as 
previously observed, contractility was reinstituted (Fig. 16 & Fig. 17) 
indicating residual catecholamine activities in the vicinity & once more, 
confirming the characteristic reversible nature of these inhibitory actions of 
ox bile.  
 Rat isolated aortae preparations responses to 30 minutes exposures to 
adjunctive adrenaline & noradrenaline (0.2µg/ml each) ensued sustained 
vigorous contractions contributing the usual previously observed tone 
(1µl/ml) ox bile abolished these contractions whereas residual tone 
persisted (Fig. 17). 
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Fig. 14; Rat, isolated aorta, contracting to 20 minutes exposure to 0.12µg/ml noradrenaline  
exhibiting abrupt relaxations to 2, 1,and 0.5µl/ml  of ox bile. 2.5mm = 1 second.
NA 
0.12µg/ml 
Ox.bile 
2µg/ml NA 
0.12µg/ml 
NA 
0.12µg/ml 
Ox.bile 
1µg/ml
Ox.bile 
0.5µg/ml 
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Fig. 15; Rat, isolated aorta, contracting to 20 minutes exposure to 0.16µg/ml noradrenaline,  
showing abrupt relaxations to 2, 1,and 0.5µl/ml  of ox bile. 2.5mm = 1 second.
NA 
0.16µg/ml 
Ox.bile 
1 µg/ml
N N 
Ox.bile 
0.5 µg/ml
Ox.bile 
2 µg/ml 
NA 
0.16µg/ml 
NA 
0.16µg/ml 
 79
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 16; Rat, isolated aorta, contracting to 20 minutes exposure to 0.2µg/ml noradrenaline  
displaying prompt quiescence to 1, 0.5 and 0.25µl/ml  of ox bile. Residual contraction  
after washing is apparent. 2.5mm = 1 second.
N 
Ox.bile 
1 µg/ml
NA 
0.2µg/ml 
Ox.bile 
0.5µg/ml 
N 
NA 
0.2 µg/ml 
Ox.bile 
0.25 µg/ml 
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Fig. 17; Rat, isolated aorta, vigorously contracting to 30 minutes noradrenaline and  
adrenaline adjunctively (0.2µg/ml each), displaying cessation of contractions  
by 1µl/ml  of ox bile. Residual tone persists. 2.5mm = 1 second. 
NA 
0.2µg/ml 
Ox.bile 
1 µg/ml
NA + Adrenaline 
0.2µg/ml 
Ox.bile 
1 µg/ml
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3.1.5. The pharmacology of ox bile on the rat isolated uterus; 
 Compared to intestinal tissues that were spontaneously contractile 
and aortic tissues that responded to the catecholamines, the uterus supplied 
unique tissues that excute a dual chronopharmacological autonomy being 
fully active only in sexually mature animals and contractile only during 
oestrus.  
3.1.5.1. Pharmacological response to oral ethinyl oestradiol:  
 Isolated uterine tissues from rats administrated 48 hrs beforehand oral 
ethinyl oestradiol at the dose rate of 0.01mg/kg have exhibited virile 
vigorous vivid continuous contractions (Fig. 18 – 23). Whereas isolated 
uterine tissues from control rats were quiescent (16 experiments).  
3.1.5.2. Pharmacological activities of ox bile on uterine contractions:  
 The inhibitory activities of ox bile on rat isolated uterine tissues 
contracting to 0.01mg/kg oral ethinyl oestradiol are shown by Fig. 15 to 23. 
 2µl/ml of ox bile abruptly inhibited uterine contractions (60.3 ± 4 and 
52.6) percent, inhibition was fully reversible by washing, n = 3 
observations, Fig. 18. 
 4µl/ml of ox bile immediately suppressed uterine contractions by 
(55.6 ± 5.6, 42, 65.3 ± 7, 46.5 ± 3.6 and 48.1 ± 1.9) per cent, suppressions 
were readily reversible by washing, n = 7 observations, Fig. 18, 22 and 23. 
6µl/ml of ox bile promptly depressed uterine contractions by (61.5, 
46.4 ± 1.4, 68.75, 55.85 and 57.8) per cent, depression were abolished by 
washing, n = 7 observations, Fig. 20, 22 and 23. 
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8µl/ml of ox bile immediately inhibited uterine contractions by 
(48.95, 72.2, 65.2 ± 1.6 and 67.5 ± 1.3) per cent, inhibition was 
immediately removed by washing, n = 6 observations, Fig. 22 and 23. 
10µl/ml of ox bile abolished uterine contractions by (51.5 ± 8.6, 72.2, 
65.35 and 63.1) per cent, inhibition immediately ensued and so were 
recoveries upon washing, n = 5 observations, Fig. 19. 
12µl/ml of ox bile inhibited uterine contractions abruptly by (50.75, 
72.2, 65.5 ± 5 and 58.7 ± 1.3) per cent. Inhibition were readily reversible by 
washing, n = 7 observations, Fig. 20, 13 and 23. 
16µl/ml of ox bile promptly abolished uterine contractions by (50 and 
62.5) per cent, tissue resumed full contractility after washing, n = 5 
observations, Fig. 20 and 21. 
20 and 40µl/ml of ox bile immediately depressed uterine contractions 
by (65.2 and 75) per cent respectively, inhibition was readily reversible by 
washing, n = 3 observations, Fig. 21. 
3.1.5.3. Individual uterine response variation to inhibition by ox bile:  
 From table 8 and Figs 25a and 25b it was discerned that individual 
uterine tissues exhibited commensurate inhibitions to the varying ox bile 
dosing, statistical analysis determined no significant differences in response 
of the same uterine tissue to exponentially folding ox bile dose regime. 
However, when the responses of individual uterine tissues to these specific 
does were compared, statistically significant differences were obtained 
(significance P < 0.05).   
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Table 8. Showing individual uterine tissue reaction to different doses of ox bile, 
(inhibition%) 
 2 µl/ml 4µl/ml 6µl/ml 8µl/ml 10µl/ml 12µl/ml 16µl/ml 20µl/ml 40µl/ml
Tissue 1 60.3 55.6 61.5       
Tissue 2 52.6 42 46.4 48.95 51.5 50.75 50   
Tissue 3  65.3 68.75 72.2 72.2 72.2 62.5 62.5 75
Tissue 4  46.5 55.85 65.2 65.35 65.5    
Tissue 5  48.1 57.8 67.5 63.1 58.7    
 
 
 Table 8, Fig. 25a and 25b suggests the following certitudes: all 
uterine contractions were markedly inhibited by all dose concentrations of 
ox bile used, dose response relationship for the same tissue could not be 
instituted but statistically significant differences were determined in the 
response of individual uterine tissues to the same dose of ox bile.     
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Fig. 18a. Showing individual uterine tissue reaction to different doses of ox bile 
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Fig. 18b. Showing individual uterine tissue reaction to different doses of ox bile 
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Fig. 19; Rat, ethinyl oestradiol. Inhibitory effects on uterine contractions by 2, 4, and 6µl/ml of ox bile.  
Note the instantaneous onset & full recovery after each washing. 2.5mm = 1 second.
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Fig. 20; Rat, ethinyl oestradiol. Instantaneous depression of vigorous uterine contractions  
by 6 and 10µl/ml of ox bile. Note that the tissue resumes full contractility upon  
removal of bile by washing. 2.5mm = 1 second.
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6 µg/ml N N 
Ox.bile 
10 µg/ml 
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Fig. 21; Rat, ethinyl oestradiol. Full Inhibition on uterine contractions by 16 and 12µl/ml.  
Note that the tissue contractility is tardive, onset of inhibition is instantaneous,  
recovery is gradual but complete. 2.5mm = 1 second.
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Fig. 22; Rat, ethinyl oestradiol. Instant sub-maximal reversible inhibition on uterine  
contractions by 16, 20 and 40µl/ml of ox bile. 2.5mm = 1 second.
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Fig. 23; Rat, ethinyl oestradiol. From left to right; depressions on uterine tissues contractions by 4, 8, and 12µl/ml of ox 
bile. From above down; depressions are more individual – tissue – dependent than dose – dependent. 2.5mm = 1 second.
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Fig. 24; Rat, ethinyl oestradiol. From left to right; depressions on uterine tissues contractions by 4, 8, and 12µl/ml of ox 
bile. From above down; depressions are more individual– tissue– dependent than dose– dependent. 2.5mm = 1 second. 
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3.2. Results of ox-bile inhibitory activity on microorganisms:  
3.2.1. The bacteria load of the tested bile & its inhibitory activity of 3 
organisms, Staphyllococcus albus and 2 contaminants, on nutrient agar was 
investigated on experiment (1). As shown in table (1): No growth was 
obtained by culturing bile as – such on nutrient agar after 24 to 48 hours of 
incubation, Staphyllococcus albus, from (1 : 1 bile to normal saline 
suspension medium), growth was poor, only 3 isolated colonies were 
obtained. A bacterial contaminant, from 1: 1 bile to NS, has exhibited a 
growth barely notifiable. Enterobacter spp., from 1: 4 bile to normal saline 
suspension, exhibited very poor growth wherein individual colonies were 
seen.  
3.2.2. The growth of Bacillus subtilis, & a contaminant fungus 
(characterized by a cottony growth on blood agar) was monitored on 2 & 
4% ox-bile nutrient agar in experiments (2). As summarized in Table  
No.(2); on 2% bile nutrient agar Bacillus subtilis exhibited weak growth on 
the primary streaks only whereas the fungus contaminant exhibited poor 
growth. On 4% bile nutrient agar B. subtilis failed to grow on the secondary 
streaks showing a restricted growth on the primary streaks, whereas the 
fungus showed a very poor growth relative to controls growth.  
3.2.3. The growth of Coryrebacterium pseudotuberculosis, yellow pigment 
growing Staphyllococcus albus, chemotherapeutic sensitive Bacillus 
subtilis, and 5 contaminant bacterial species on blood agar, after suspension 
in normal saline–diluted bile, was investigated in experiment (3) Table (3) 
shows the inhibitory activity of ox bile–normal saline dilution on the 
growth of these microorganisms. From 1: 1 bile to normal saline 
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suspension; Corynebacterium psedotuberculosis, orange pigment forming 
Micrococcus variant. Micrococcus variant, yellow pigment forming 
Staphyllococcus albus, and Staphyllococcus saprophyticus exhibited no 
growth on blood agar, yellow pigment forming Staphyllococcus albus 
showed very poor growth, chemotherapeutic–sensitive Bacillus subtilis & 
Enterobacter spp. & (-) exhibited poor growth characterized by individual 
colonies smaller in diameter relative to controls.  
 From suspension in 1: 2 bile in normal saline Corynebacterium 
psedotuberculosis, Micrococcus variant, Staphyllococcus albus, and 
Staphyllococcus saprophyticus failed to grow on blood agar whereas 
Staphyllococcus albus & Bacillus subtilis & Staphyllococcus epidermidis 
exhibited poor growth, Enterobacter spp. grew on narrow streaks only. 
 From suspension in 1: 4 bile in a normal saline Corynebacterium 
psedotuberculosis, Micrococcus variant, & Staphyllococcus saprophyticus 
and Staphyllococcus albus, showed no growth, Staphyllococcus albus &(–), 
showed, poor growth whereas Bacillus subtilis & Enterobacter spp.showed 
normal growth.  
 From suspension in 1: 8 bile to a normal saline Corynebacterium 
psedotuberculosis, Micrococcus variant, & Staphyllococcus saprophyticus 
failed to grow on blood agar, Staphyllococcus epidermidis growth was poor 
characterized by large diameter colonies, whereas normal growth was 
exhibited by Staphyllococcus albus & Enterobacter spp., Bacillus subtilis & 
Staphyllococcus albus.  
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3.2.4. The inhibitory activity of 50µl, 1/20ml), drops of ox bile (or 
successive dilutions) on the growth of selected bacterial species cultured on 
blood agar was determined, Table 4 shows these results.  
 The addition of bile – as – such established a complete inhibition 
zone against the growth of Staphyllococcus albus, Proteus spp., & 
Escherichia vulneris. It produced a complete, but narrow zone of inhibition 
to the growth of Bacillus spp. & Staphyllococcus aureus, It established a 
very clear, narrow complete inhibition zone on face of the growth of 
Klebsiella spp., Pseudomonas spp. and surprisingly, Escherichia coli. It 
produced a narrow incomplete zone of clear inhibition on face of the growth 
of, the chemotherapeutic sensitive, Bacillus subtilis. 
 The addition of 50µl drops of the 1st dilution of bile with normal 
saline, 1: 1, have nevertheless, built a clear complete wide zone of 
inhibition against the growth of Klebsiella spp., Pseudomonas spp. and also 
Escherichia coli. It established partial inhibition against growth of 
Staphyllococcus aureus, Proteus spp. and Bacillus spp. However, the 
growth of Staphyllococcus aureus, Escherichia vulneris and Bacillus 
subtilis was not inhibited to any significant extent from controls.  
On blood agar zones wherein 50µl 1: 2 bile in normal saline were 
dropped, exhibited incomplete inhibition to the growth of Staphyllococcus 
albus, and Staphyllococcus aureus, notifiable inhibition to the growth of 
Bacillus spp. & partial inhibition to the growth of Proteus spp. Klebsiella 
spp. and Pseudomonas spp. exhibited partial growth within the zone &  
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Plate No. 1. Bacillus subtilis in 4% bile nutrient agar, no growth on the secondary 
streaks, growth is restricted to the primary streak only       .  
 
 
 
 
 
 
 
 
 
 
Plate No. 2. Enterobacter spp. on blood agar,    only individual colonies obtained in 
streaks from suspension of the organism in ox bile,    growth on narrow streaks from 
suspension of the organism in 50% ox bile,      &      normal growth of the organism in 
streaks from suspensions in 25% & 12.5% ox bile.  
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Plate No. 3. Bacillus subtilis on blood agar,       &       poor growth on streaks from the 
organism suspension in ox bile and 50% ox bile respectively,          &      normal growth 
on streaks from the organism suspension in 25% & 12.5% ox bile respectively.  
 
 
 
 
 
 
 
 
 
 
Plate No. 4. Yellow pigment forming Staph. albus on blood agar,       ,      &       streaked 
from suspension in ox bile, 50% ox bile and 25% ox bile, no growth obtained,      
streaked from suspension in 12.5% ox bile, growth is obtained.  
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Plate No. 5. Klebsiella spp. on blood agar,    very clear narrow complete inhibition by a 
drop of ox bile,     clear complete wide zone of inhibition by a drop of 50% ox bile,      
partial growth within the zone of a drop of 25% ox bile,    &     growth normal 
indifferent of a drop of 12.5% ox bile.    
 
 
 
 
 
 
 
 
 
Plate No. 6. Micrococcus luteus on blood agar,       very poor growth after suspension in 
ox bile,    &   moderately poor growth after suspension in 50% & 25% ox bile 
respectively, and        normal growth after suspension in 12.5% ox bile.    
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Plate No. 7. Staph. Albus on blood agar,     complete inhibition by a 50µl drop of ox bile,       
&     inhibition by 50µl drop of 50% & 25% ox bile respectively, &       notifiable growth 
indifferent of 50µl drop of 12.5% ox bile.    
 
 
 
 
 
 
 
 
 
 
Plate No.8. Proteus spp on blood agar;      complete inhibition by a 50µl  drop of  ox 
bile,     &     inhibition by 50µl drop of 50% & 25% ox bile respectively, &      notifiable 
growth indifferent of 50µl drop of 12.5% ox bile.    
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Plate No. 9. Escherichia coli on blood agar,         super-growth offset & nourished by a 
50µl   drop of 25% ox – bile,       &     growth inhibited by ox bile, as – such, and 50% 
ox bile respectively, and       normal growth in & around a 50µl drop of 12.5% ox bile.    
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Bacillus subtilis and Escherichia vulneris exhibited normal growth 
including the zone. Escherichia coli growth was provoked, in and 
circumfersizing the zone with the addendum, showing very high and 
relatively thick growth compared to controls.  
Dropping 50µl of 1: 4 bile in normal saline to the blood agar media 
generated an incomplete, very narrow inhibition zone to the growth of 
Staphyllococcus aureus, notiziable inhibition to the growth of Proteus spp., 
and no inhibition to the growth of Staphyllococcus albus, and 
Staphyllococcus albus, Bacillus spp., Klebsiella spp., Pseudomonas spp., 
Escherichia vulneris and Bacillus subtilis. Escherichia coli growth within 
the zone was normal as other parts of the plate.  
3.2.5. The result of bile – impregnated filter – paper discs experiments:  
 Filter paper discs impregnated in different bile dilutions mantled and 
impressed onto blood agar media, immediately after cultivation with 
bacteria, as described in method 2.2.3.3., failed to generate any significant 
difference in the growth of the microorganisms subjected to these 
experiments.  
  
 
 101
Table (1): Inhibitory effect on 3 bacterial strains, cultured on nutrient agar, after incubation into bile 
diluted in normal saline 
Organism Pre-culture source Growth criteria Rating – to ++++ 
? Bile as such None - 
Staphyllococcus albus  1:1 (Bile : N.S) Poor, 3 isolated colonies + 
Staphyllococcus 
epidermidis  
1:1 Notifiable growth ++ 
Enterobacter spp. 1:4 Individual colonies + 
 
N.S. = normal saline 0.085% 
Rating = compared to control ordinary growth  
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Table (2): Inhibitory effect of ox bile on microorganisms, cultured on nutrient agar containing bile. 
Organism Pre-culture source 
bile % 
Growth criteria Rating – to ++++
Bacillus subtilis ? 4% No growth on secondary streaks 
Restricted growth on primary streaks  
- 
+ 
Bacillus subtilis 2% Weak growth only on primary streaks  + 
Fungus contaminant 
(cottony on blood agar) 
4% Very poor growth  + 
Fungus contaminant 
(cottony on blood agar) 
2% Poor growth  + 
Rating from – to ++++ compared to control colonies on nutrient agar.  
?: See photograph  
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Table (3): Inhibitory effect of ox bile on bacterial growth cultured on blood agar after suspension in one 
of four dilutions of ox bile in normal saline. 
Ox-bile volume : 0.085% normal saline volume Organisms Growth 1:1 1:2 1:4 1:8 
Criteria No growth  No growth  No growth No growth Coryrebacterium 
pseudtuberculosis  Rating  - - - - 
Criteria Very poor  Poor  Moderate to poor Normal growth  Micrococcus luteus  
(yellow pigment)? Rating  + ++ ++ +++ 
Criteria No growth No growth No growth No growth Micrococcus variant 
(orange pigment) Rating  - - - - 
Criteria No growth No growth No growth Normal growth Staphyllococcus albus 
 (yellow pigment) ? Rating  - - - +++ 
Criteria No growth No growth No growth No growth Staphyllococcus 
saprophyticus  Rating  - - - - 
Criteria Poor growth  Poor growth  Normal growth  Normal growth  Bacillus subtilis  
(antibiotic sensitive) ?  Rating  + + ++ +++ 
Criteria Individual colonies Growth on narrow streaks  Normal growth  Normal growth  Enterobacter spp.? 
Rating  + ++ +++ +++ 
Criteria Poor growth small diameter colonies  
Poor colony 
diameter increased 
Poor colony 
diameter increased 
Poor colony 
diameter increased Staphyllococcus epidermidis  
Rating  + ++ ++ ++ 
Rating from – to ++++ compared to control plates. 
?: See photograph  
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Table (4): Inhibitory activity of 50µl (1/20ml) drops ox bile (or successive delusions) on selected 
bacterial species cultured on blood agar  
Ox-bile volume : 0.085% normal saline volume Organisms Growth 1:0 1:1 1:2 1:4 
Criteria Complete inhibition zone  Partial inhibition  Incomplete inhibition  No inhibition  Staphyllococcus albus ? 
Rating  --- -- - + 
Criteria Complete inhibition zone  Partial inhibition  Partial inhibition  No inhibition  Proteus spp. ? 
Rating  --- -- -- + 
Criteria Complete narrow zone of inhibition  
Partial narrow zone of 
inhibition  Notifiable  No inhibition  Bacillus spp. Gram + ve  
Rating  -- -  + 
Criteria Complete narrow inhibition zone  No inhibition  Incomplete inhibition  
Incomplete, very narrow zone 
of inhibition  Staphyllococcus aureus 
Rating  -- + - - 
Criteria Very clear, narrow complete inhibition  
Clear complete wide 
zone of inhibition  
Very high growth within 
the zone  
No inhibition, growth normal 
(as other parts of the plate)  Escherichia coli ? 
Rating  ---- ---- ++++ + 
Criteria Very clear, narrow complete inhibition  
Clear complete wide 
zone of inhibition  
Partial growth within the 
zone  
No inhibition, growth normal 
within the zone Klebsiella spp. ? 
Rating  ---- ---- + + 
Criteria Very clear, narrow complete inhibition 
Clear complete wide 
zone of inhibition 
Partial growth within the 
zone 
No inhibition, growth normal 
within the zone Pseudomonas spp.  
Rating  ---- --- +  +   
Criteria Very clear, narrow complete inhibition 
Clear complete wide 
zone of inhibition 
Partial growth within the 
zone 
No inhibition, growth normal 
within the zone Corynebacterium spp.   
Rating      
Criteria Complete inhibition  Normal growth  Normal growth  Normal growth  Escherichia vulneris  Rating  --- + +  
Criteria Narrow incomplete zone of clear inhibition Normal growth  Normal growth  No inhibition  Bacillus subtilis  
Rating  -- + + + 
Rating from ---- to +, ++++ report overgrowth compared to controls normal growth.   ?: See photograph  
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3.2.6. The determination of the minimum inhibitory concentration 
(MIC):  
 The (MIC) defined as the minimum concentration, of an 
antimicrobial, that completely inhibit the growth of the microorganism, 
(Elsanousi et al., 2000), was determined in most of the organisms subjected 
to the investigated ox bile. These results are summarized in table 5 and 
Figure 1. 
 The MIC was 6.25% ox bile to Staphyllococcus albus, 
Corynebacterium pseudotuberculosis, Staphyllococcus saprophyticus, and 
Micrococcus variant, 50% to E. coli, Pseudomonas spp and Klebsiella spp, 
and 100% (bile – as – such) to Staphyllococcus albus, Escherichia vulneris, 
Staphyllococcus aureus, Proteus spp. and Bacillus spp.  
 The MIC, in same species, showed variation with the variation in the 
cultivation technique, organisms cultivated on blood agar after suspension 
in ox bile displayed smaller MIC values than those dosed with bile drops 
after cultivation on blood agar, this is apparent in the case of 
Staphyllococcus albus (MIC being 6.25% and 100%) after cultivation 
following the two above mentioned techniques respectively.  
 Bacillus subtilis and Enterobacter spp. were inhibited by ox bile to 
varying degrees, but never completely so, therefore the MIC values were, 
by definition beyond detection.      
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Table 5. The minimum inhibitory concentration (MIC) of bile of the ox 
on the growth of selected microorganisms 
Microorganism (MIC) of ox bile (v/v)% 
of 0.85 normal saline 
Staphyllococcus albus* 6.25 
Corynebacterium pseudotuberculosis  6.25 
Staphyllococcus saprophyticus*  6.25 
Micrococcus variant* 6.25 
Escherichia coli  50 
Pseudomonas spp.  50 
Klebsiella spp.  50 
Staphyllococcus albus  100 
Escherichia vulneris  100 
Staphyllococcus aureus  100 
Proteus spp.  100 
Bacillus spp.  100 
 * cultivated on blood agar after immersion in the specified ox bile concentration.  
o Microorganism cultivated on blood agar after immersion in the specified ox bile 
concentration Although Bacillus subtilis & Entrobacter spp were as well inhibited to 
varying extents, the inhibitions were not complete even at 100% bile concentration 
so by definition does not fit into the MIC 
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Fig. 25. Depicting the minimum inhibitory concentration (MIC) of bile of the ox on 
selected microorganisms  
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3.3. The biochemical results:   
The activities of the two liver enzymes of utmost concern alkaline 
phosphatases and glutamate oxaloacetate transaminase, in the investigated 
ox bile, were determined.  
The other chemical & biochemical contents determined included 
sodium, potassium, calcium, phosphorus, cholesterol, bilirubin, urea, 
albumin and total proteins. All these tests were, furthermore conducted on 
bile of the lamb as a comparative measure. The results are depicted by table 
(6).  
The activities of alkaline phosphatases were (132.6 iu/1000ml) in ox 
bile and (86 iu/1000ml) in lamb bile. The activities of GOT were 
(17iu/1000ml) & (10iu/1000ml) in ox & lamb bile respectively. Although 
bile from both species displayed a (148mEq/1000ml) concentration of 
sodium, the respective ox & lamb bile contents of potassium were (4.6mEq 
/1000ml) & (8.6mEq/1000ml), Calcium (8.4mg/100ml) & (9.3mg/100ml), 
and phosphorus (3.3mg/100ml) & (7.9mg 100ml).  
The investigated ox bile & lamb bile respective yields were (25mg/ 100ml) 
& (46mg/100ml) of cholesterol, (5.6mg/100ml) & (6.99mg/100ml) of 
bilirubin, (38mg/100ml) & (55mg/100ml) of urea, (0.52mg/100ml) & 
(0.82mg/100ml) of albumin, and (1.50mg/100ml) & (1.50mg/100ml) of 
total proteins.  
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Table (6). Some comparative enzyme assay, chemical & biochemical 
constituents of bovine & ovine bile in Khartoum 
 Bile content 
 Bovine  Ovine  
ALP        i.u/1000ml  132.6 86 
GOT       i.u/1000ml  17.0 10.0 
 
Sodium        mEq/1000ml  148 148 
Potassium     mEq/1000ml  4.6 8.3 
Calcium        mEq/1000ml  8.4 9.3 
Phosphorus     mEq/1000ml  3.3 7.9 
 
Cholesterol        mg/1000ml  25 46 
Bilirubin            mg/1000ml  5.6 6.99 
Urea                  mg/1000ml  38 55 
Albumin            mg/1000ml  0.52 0.82 
Total protein     mg/1000ml  1.50 1.50 
 
ALP: bile alkaline phosphatase activity.  
GOT; bile glutamate oxaloacetate transaminase activity. 
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CHAPTER FOUR 
DISCUSSION        
The present investigation sheds light on the pharmacodynamic 
actions of bile on the innate contractions of the rabbits isolated intestine, 
contractions of the rat isolated aorta to catecholamines and rat uterus made 
contractile by beforehand bringing the animals into oestrus. The prevalent 
sole relaxant action on this diversity of contractions suggests the high 
likelihood that bile directly acts on the smooth muscle of these tissues. The 
prompt, readily demonstrable, dose related manner of these actions suggest 
the non failing efficacy & high potency of this substance, this is consistent 
with the observations by Rampone (1972–B) who demonstrated marked 
reduction in cholesterol or fatty acids uptake by tissue after the addition of 
only 0.25ml of whole bile to the usual 25ml incubation fluid.  
Wingate (1975) determined similar findings and concluded that bile 
acids inhibitory action on human jejunum, ileum & colon is readily 
reversible when the bile acid is removed & that the unique value of the 
conjugated bile acids as experimental substances is that these are achieved 
with very low concentrations which only alter the osmotic & ionic 
differences between lumen & plasma by insignificant amounts. The ready 
reversibility of bile actions wherein the tissues resume abrupt full 
contractility suggests its relative intoxicity and the likelihood of membrane 
or surface activity, this is particularly apparent on aortae where, after 
several experimentation with the same tissue, contractility need not 
necessarily be reinstituted indicating the removal of bile and the persistence 
of residual catecholamine after washing. This is also in agreement with the 
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observation by Wingate et al. (1973) that bile acids disrupt cell membrane 
and Mekhjian et al. (1971) who stated that bile acids are surface active 
molecules that impair active sodium transport by altering enzyme 
configuration, binding competitively with binding phosphates or by altering 
lipoprotein interactions as cellular membranes. However, these 
investigators observed a potential cytoxicity of the fecal water-insoluable 
lithocholic acid. This was practically indemonstrable in the present work 
considering that this acid is produced by microflora by bacterial 7 
dehydroxylation of the chenodeoxycholic acid component of bile. The is 
not different from the findings by Duane et al. (1980) that by dissolution of 
mucosal lipids bile acids disrupt the gastric mucosal barrier. However, the 
findings by Forte et al. (1976) that the exposure of the serosal surface of the 
isolated bullfrog gastric mucosa to bile acids causes definite changes in 
histological & electrical characteristics of the tissue are in general 
disagreement with the present work and can be justified by the fact that 
these histopathological changes involved gastric serosal surface of an 
amphibian not a mammal.  
The  present  investigation  is not in disagreement with (Buchbinder 
et al., 1928) induction of bradycardia in puppies by ligation of common bile 
duct, (Binet et al., 1929) induction of cardiac standstill by bile salt 
administration & the usual clinical observation of bradycardia in patients 
with obstructive jaundice (Pockus et al., 1953).    
The present spasmolytic ox bile actions are generally similar to those 
determined by Afra’a (2002) for ethanol-water and chloroform extracts of 
Croton zambesicus, different from those of its methanol extract, water 
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extract and the ethanol-water extracts of Lowsonia inermis, Ambrosia 
maritime and Kigela africana .The fact that the method of extraction 
determines the activity of these plants questions their therapeutic reliability 
when compared to ox bile definitive actions in its naturally collected form 
as an animal produce.   
Sana (2003) determined similar spasmolytic actions for methanolic 
extract of seeds of Ricinus communis that were blocked by propanolol, and 
for the methanolic extract of Salvadira persica that were blocked by a 
mixture of propranolol & phenoxybenzamine, and a different spasmogenic 
action for the methanolic extract of leaves of Hyphaene thebaica that was 
blocked by atropine. This indicates the sympathomimetic nature of both the 
former extracts & the cholinomimetic nature of the later extract in contrast 
to the test bile. Mohamed (1986) observed a 5HT-like spasmogenic action 
on rabbit jejunum for the active alcoholic extract of Grewia bicolor that was 
abolished by methysergide, furthermore Mohamed (2000) determined 
spasmogenic on rat colon effects similar to that of serotonin by methanolic 
extract of leaves of Vernonia amygdalina (blocked by cyproheptadine), & 
by methanolic extract of leaves of Ximenia americana (antagonized by 
cyproheptadine). These are different actions to the spasmolytic action of 
bile which could likely be of more clinical usefulness.    
The present vasodilator effect of ox bile is of a more pronounced 
magnitude than that observed by Afraa (2000) for the chloroform extract of 
Croton zambesicus & the water extract of Ambrosia maritima.  
No such aortic action were estimated by El Tayeb (1996) for the 
methanolic extract of Hyphaene thebacia, and Sana (2003) for seeds of 
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Ricinus communis  while opposite stimulatory actions where observed for 
synthesized halogenated amines (Sulafa, 2001), Ximenia americana 
(Mohamed, 2000), & Hyphaene thebaica (Sana, 2003).  
The uterotonic action of ethinyl oestradiol observed in the present 
work is in agreement with the observation made by Adams (2003) of the 
oestrogenic antinidatory effect of this drug. Although all the tested uterine 
tissues were relaxed by ox bile a marked individual variation was noticed in 
these responses, this is in agreement with Squire et al. (1981) who stated 
that there is a marked variability in individual response to oestrogen & that 
dose titration is determined by monitoring of urinary oestrogen.  
Uterine relaxant findings similar to the present actions were 
determined by Sana (2003) for the methanolic extract of the leaves of 
Hyphaene thebaica, and Salvadoria persica, both were blocked by 
ranitidine indicating H2 receptor involvement, a consideration eliminated by 
the vasodilatory action of bile. Uterine stimulant findings were determined 
for Vernonia amygdalina (Mohamed, 2000), Solenostema argel (Eltahir et 
al., 1987), Ricinus communis (Okwuasaba et al., 1991) and Maerua 
pseudopetalosa (Ali, 1997). Abortifacient or oxytocic activity was 
determined for Grewia bicolor by Mohamed (1986). All these responses are 
different from those determined in the present work and while some of 
these plants are used in the local ethnopharmacology to induce abortion 
(Mohamed, 1986), clinical need may necessitate the utilization of uterine 
relaxants perhaps to maintain pregnancy or relief menstrual pain. 
The finding of Tkachuck (1983) that the in vitro inhibitory effect of 
furazolidone on S. aureus is potentiated by the addition of bile acids did not 
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recognize the effect of bile acids, on their own, on the growth of bacteria 
despite the fact that the antibacterial effect of bile acids is well known (e.g. 
Kalashinik, 1973 and Hulitanen, 1979).  
Elsanosi et al. (2004) determined such inhibitory effects for 
deoxycholic acid on the growth of S. aureus.  
Bile acids constitute but a small portion of whole bile determined by 
Horrall, (1938) as 7.02 per cent in man & by Rampone, (1972-A) as 
20µeq/ml in the rat. The present work focused on determination of the 
antimicrobial actions of whole bile. Rampone (1972-A) determined 
pharmacologic activities of whole bile that were quantitatively & 
qualitatively different from those triggered by bile acids.  
The present results have shown that ox bile is bacteristatic to 
Staphyllococcus albus, proteus spp, Bacillus spp. Staph. aureus, Esch. coli, 
Klebsiella spp. Pseudomonas spp., Corynebacterium spp., Esch. vulneris, 
Bacillus subtilis, Corynebacterium pseudotuberculosis, Enterobacter spp.. 
Staph. saprophyticus, Staph. epidermidis, Micrococcus luteus, Micrococcus 
variant and some contaminant fungi. These results are particularly 
consistent with Kalashinik, (1973) demonstration of the bactericidal actions 
of human & bovine bile on Staphyllococci, Hulitanen, (1975) observation of 
the inhibitory effect of bile acid on Closteridium botulinum & Tkackuck, 
(1983) and Elsanosi et al., (2004) demonstration of the protection & 
potentiation of the antimicrobial activity of furazolidone on Staphyllococci 
by bile acids.  
The test ox bile in the present work displayed a broader antimicrobial 
spectrum than those produced by the ethanolic extract of peganum harmala 
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on B. subtilis, Staph. Aureus, E. coli and Pseudomonas aeruginosa in the 
investigation by Shadia (2000) which had included extracts of 7 Sudanese 
medicinal plants.  
A generally similar but narrower, antimicrobial profile for 20 wild 
Qassim area medicinal plant extract was determined by Ramadan and 
Elnaenaeey (1994) who, having investigated 18 microbes observed strong 
inhibition against S. aureus, S. aureus (methicillin resistant), Streptococci 
type B and D, Salmonella type C, E. coli, Haemophilis influenzae, Proteus 
mirabilis and P. aeroginosa. 
It has been demonstrated in the present work that members of the 
family Enterobacterecae, represented by Klebsiela, Proteus, E. coli & E. 
vulneris are equally sensitive to bile compared to members from other 
families. However, at 33% bile concentration E. coli exhibited an 
unmistakable super-growth with exuberant colonies extending beyond the 
test drop zone. This can be justified by the fact that bile added at such 
diluted levels mimics the environment of the gastrointestinal tract the 
natural habitat of the organism, furthermore, the organism is spared 
hindrance by the acidity of the stomach. This is consistent with the clinical 
observations by Pockus (1953) that external bacteria were usually recovered 
in the ascending infection of the bile passage more frequently in patients 
with achlorhydria or in conditions favoring chemical change in bile; and 
that intestinal putrefaction is inhibited and the growth of intestinal bacteria 
is checked by bile.  
This is also consistent with the fact that selective media for 
Enterobactecae such as Sorbitol MacConkey agar (SMAC), Deoxycholate 
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citrate agar (DCA) Brilliant green MacConkey agar & Xylose lysine 
deoxycholate agar (XLD) are supplied with bile salts at 2.5 – 3gm/l 
concentrations, (Collee et al., 1996).  
The present findings for E. coli growth behaviour is in agreement 
with the previous findings by Su et al. (1973) that the ethanolic extracts of 
Nymphaea tuberosa & Nuphar varyiegatum was active against S. aureus & 
Mycobacterium smegmatis and inactive against E. coli similar inactivity 
against this strain was observed by Aynehchi and Salehi (1980) having 
investigated 140 Iranian medicinal plant extracts, 52 extracts proved 
effective against one or more of the microbes tested wherein 22 extracts 
were active against S. aureus, one against P. vulgaris, 9 against V. cholerae 
one against S. paratyphi, 20 against B. anthracis & none against E. coli.  
The present minimum inhibitory concentration (MIC) estimates are 
in partial agreement with those estimates by El sanosi et al. (2004) for 
deoxycholic acid against Staph. aureus & E. coli, and are different from 
their estimates for Klebsiella pneumoniae and Pseudomonas aeruginosa, 
this is justified by the fact that deoxycholic acid constitutes but a small 
portion of whole bile, which suggests that additional antimicrobial activity 
is harbored & entertained in other constituents of bile including bile acids 
other than deoxycholate.  
The present MIC estimates are in agreement, in a way, with the 
estimates by Reem (2000) for the methanolic & water extracts of Acacia 
nilotica, Combretum aculeatum and Combretum hartmmaniaum against B. 
subtilis, S. aureus, E. coli, Pseudomonas aeraginosa, Kleb. Pneumoniae 
and Proteus vulgaris which had generally ranged between 6.25 – 25 mg/ml, 
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the bacterial organisms shown little species variations in sensitivity & MIC 
values of these medicinal plant extracts, if any. The investigator attributed 
the action of these extracts to their alkaloid, flavonoids & tannin contents. 
Although the MIC values for these active-principals are smaller for certain 
bacteria that are sensitive to them relative to those of ox bile, bile have 
shown a broader anti-bacterial spectrum. This may be justified by its 
membrane activities, including that of bacterial cells, such activities provide 
a better chance for denuding-off bacterial infection or contamination.       
The present ox bile chemistry estimates display an infallible 
agreement with those previously estimated and are discussed in a previous 
thesis (Abdel Hag, 2004). Both entertain general similarities to the present 
bile chemistry estimates in sheep. Similar interspecies findings were 
estimated by Holzbach et al. (1973). In light of this its assumed that the 
anticipated pharmacologic and antimicrobial actions of bile of the lamb will 
not be exponentially different from those observed for bile of the ox.  
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SUMMARY AND CONCLUSION   
The in vitro ox bile pharmacologic actions on isolated tissue 
preparations were determined. On the rabbit isolated intestinal preparations 
ox bile reversibly abolished spontaneous contractions in a dose – related 
fashion. This inhibition persisted quantitatively and qualitatively after 
blocking the tissue α-receptors by phentolamine or β-receptors by 
propranolol or both. On rat isolated aortic strip preparations ox bile 
reversibly in abolished contractions to noradrenaline or adrenaline or both 
in a dose – related manner. Rats were synchronized to oestrus by the 
administration of ethinyl oestradiol. On contracting uterine tissues isolated 
from these rats ox bile reversibly produced dose – dependent relaxation. 
Apparent individual variations in uterine tissue sensitivity to the 
spasmogenic actions of ethinyl oestradiol and spasmolytic actions of ox bile 
were demonstrated.  
The in vitro antimicrobial actions of ox bile were tested on the 
growth of Staphyllococcus albus, Proteus spp., Bacillus Gm+ve spp, 
Staphyllococcus aureus, Escherichia coli, Klebsiella spp., Pseudomonas 
aeruginosa, Corynebacterium pseudotuberculosis, Escherichia vulneris, 
Bacillus subtilis (Chemotherapeutic sensitive), Staphyllococcus 
saprophyticus; Enterobacter spp.; Micrococcus variant; Staphyllococcus 
albus yellow-pigment contaminant and Staphyllococcus epidermidis. Whole 
ox bile was bacteristatic to all the organisms tested. These organisms were 
sensitive to dilution of bile to variable graded extents. E. coli sensitivity was 
not exactly concentration–dependent as supergrowth was offset by bile 
dilution.  
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The minimum inhibitory concentrations (MIC) of ox bile to these 
organisms were estimated and were smaller than those determined to the 
same organisms for bile salts and putative antimicrobial plant extracts 
estimated by other investigators.  
The normal ox bile chemistry ranges for cholesterol, bilirubin, urea, 
albumin, total proteins, sodium, potassium, calcium and phosphorus and the 
activities of the alkaline phosphatases and glutamate oxaloacetate tranferase 
were estimated. These estimates were not different from the reference 
normal ranges.  
Similar estimates were made for bile of the lamb. No significant 
differences were determined between ox bile and lamb bile. 
It is concluded that ox bile exerts a pharmacodynamic action that 
abolishes spontaneous and induced contractions of these tissues. The 
prompt onset at relatively low doses suggest the membranous contact 
mechanism of these actions. The rapid resuming of contractility suggests 
the intoxicity and the affliction of no histopathologic changes by the 
substance.  
It may be justifiable to conduct future research towards further 
elucidation of bile pharmacokinetics with a view to utilizing its spasmolytic, 
vasodilatory and utero-spasmolytic actions.  
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